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1. 
This technical 
data may be controlled 
under U.S. Export Administration 
Regulations 
and may 
be subject to the approval 
of the U.S Department 
of Commerce 
prior to export. 
Any export 
or re-export, 
directly 
or indirectly, 
in contravention 
of the U.S. Export Administration 
Regulations 
is strictly prohibited. 


Toshiba 
products 
described 
in this data book are not authorized 
for use as critical compo- 


nents in life support 
systems 
without 
the written consent 
of the appropriate 
officer of Toshiba 
America, 
Inc. 
Life support 
systems 
are either systems 
intended 
for surgical 
implant 
in the 
body or systems 
which sustain 
life. 


A critical component 
is any component 
of a life support 
system whose failure to perform 
may 
cause a malfunction 
of the life support 
system, 
or may affect its safety or effectiveness. 


3. 
The information 
in this data book has been carefully 
checked 
and is believed 
to be reliable; 


however, 
no responsibility 
can be assumed 
for·inaccuracies 
that may not have been caught. 


All information 
in this data book is sUbject to change 
without 
prior notice. 
Furthermore, 


Toshiba 
cannot assume 
responsibility 
for the use of any license 
under the patent rights of 
Toshiba 
or any third parties. 


TOSHIBA 


Static RAM 
1994 


Density 
Organization 
Package 
Speed (ns) 
Features 
Page 


TC552578 
256K 
32K x 8 
P, F,SP, FT,TR 
85, 100 
A-1 


TC552578-L 
256K 
32K x 8 
P, F, SP, FT,TR 
85, 100 
Low Power 
A-9 
TC552578-(LT) 
256K 
32K x 8 
P, F, SP, FT TR 
85, 100 
Low Temp 
A-17 
TC552578-L(LT) 
256K 
32K x 8 
P, F, SP, FT,TR 
85, 100 
Low Power/Low 
Temp 
A-25 


TC552578-L(LV) 
256K 
32K x 8 
P, F, SP, FT,TR 
85, 100 
Low Power/Low 
Volt 
A-33 
TC5525781-L 
256K 
32K x 8 
P, F,Sp' FT,TR 
100 
lnd.Temp/Low 
Power 
A-43 


TC55257C 
256K 
32K x 8 
P, F,SP, FT,TR 
70, 85, 100 
A-51 
TC55257C-L 
256K 
32K x 8 
P, F,Sp' FT,TR 
.70, 85,100 
Low Power 
A-59 
TC55257CI 
256K 
32K x 8 
P, F,Sp' FT.,TR 
85, 100 
Industrial Temp 
A-67 
TC55257CI-L 
256K 
32K x 8 
P, F.SP, FT,TR 
85. 100 
lnd. Temp./Low 
Power ..A-75 
TC551001A-(LT) 
1M 
128K x 8 
P, F, FT.TR 
70,85. 
100 
Low Temp 
A-83 
TC551001A-L(LT) 
1M 
128K x 8 
p. F, FT.TR. 
70.85. 
100 
Low Power/Low 
Temp ..A-91 
TC551001A-L(LV) 
1M 
128K x 8 
p. F, FT.TR 
70,85. 
100 
Low Power/Low 
Volt. 
A-99 
TC551001AI 
1M 
128K x 8 
p. F, FT.TR. 
85. 100 
Industrial Temp 
A-109 


TC551001AI-L 
1M 
128K x 8 
p. F, FT.TR. 
85. 100 
lnd. Temp./Low 
Power 
A-117 


TC551 001 8 
1M 
128K x 8 
p. F, FT,TR 
70.85. 
100 
A-125 


TC551 001 8-L 
1M 
128K x 8 
p. F, FT.TR 
70.85. 
100 
Low Power 
A-133 


TC554161 
4M 
256K x 16 
FT, TR 
70, 85. 100 
A-141 
TC554161-L 
.4M 
256K x 16 
FT, TR 
70.85, 
100 
Low Power 
A-149 


TC5588 
64K 
8K x 8 
P, J 
15. 20. 25, 35 
8-1 
TC55888 
64K 
8K x 8 
P, J 
10, 12 
8-9 


TC5589 
72K 
8K x 9 
P, J 
15. 20, 25. 35 
8-17 


TC55464A 
256K 
64K x 4 
P, J 
15, 20. 25, 35 
8-25 
TC558464 
256K 
64K x 4 
P, J 
10. 12 
8-33 


TC55465A 
256K 
64K x 4 
P, J 
15. 20. 25. 35 
TC55464A 
w/OE 
8-41 
TC558465 
256K 
64K x 4 
P, J 
10, 12 
TC558464 
w/OE 
8-49 


TC55328A 
256K 
32K x 8 
P, J 
15.20. 
25. 35 
8-57 


TC558328 
256K 
32K x 8 
P, J 
10. 12 
8-65 
TC55V328 
256K 
32K x 8 
J 
20.25. 
35 
3.3V Operation 
8-73 
TC55329A 
288K 
32K x 9 
p. J 
15. 20. 25. 35 
8-79 
TC558329 
288K 
32K x 9 
P, J 
10. 12 
8-87 
TC551632 
512K 
32K x 16 
J 
20. 25. 35 
8-95 
TC5584256 
1M 
256K x 4 
J 
12. 15. 20 
8-103 


TC5584257 
1M 
256K x 4 
J 
12. 15, 20 
TC5584256 
w/OE 
8-109 
TC5588128 
1M 
128K x 8 
P, J 
12. 15. 20 
8-115 


TC551664 
1M 
64K x 16 
J 
15, 20, 25 
8-121 
TC55V1664 
1M 
64K x 16 
J, FT 
10. 12, 15 
3.3V Operation 
8-129 
TC55V1864 
1.125M 
64K x 18 
J, FT 
10, 12, 15 
3.3V Operation 
8-137 
TC551402 
.4M 
.4M x 1/1 M x 4 
J 
20, 25, 30 
8-145 
TC5541 01 
4M 
1M x 4 
J 
20. 25, 30 
8-151 


Package: 
P = Plastic DIp, F = Flat package (SOP), SP = Slim Plastic DIp, FW = Flat Wide package 
FT = Forward bend TSOp, TR = Reverse bend TSOP, J = SOJ 


Density 
Organization 
Package 
Speed (ns) 
Features 
Page 


TC55BS4258 
1M 
256K x 4 
J 
10, 12 
Synchronous 
100MHz .. C-1 


TC55BS8125 
1M 
128K x 8 
J 
10. 12 
Synchronous 
1ooMHz .. C-7 


TC55BS8128 
1M 
128K x 8 
J 
10. 12 
Synchronous 
100MHz .. C-13 


TC51832A 
256K 
32K x 8 
p. F,SP 
70, 85,100 
0-1 


TC51864 
512K 
64K x 8 
P, F 
85.100 
0-9 


TC511632 
512K. 
32K x 16 
F. FT 
70. 85,100 
1)-18 
TC518128A 
1M 
128K x 8 
p. F.SP. PN. FT 
80,100.120 
CE1/CE2 
033 
TC518128A-LV 
1M 
128Kx 
8 
p. F, PN. FT 
80,100.120 
CE1/CE2, Low Vo~.dge 0-43 


TC518128B 
1M 
128K x 8 
P, F.SP. PN, FT 
70. 80,100 
CE1/CE2 
0-57 


TC518128B-V 
1M 
128K x 8 
p. F. PN. FT 
70. 80.100 
CE1/CE2. Low Voltage. 0-67 
TC518128C 
1M 
128K x 8 
P, F.SP. PN. FT 
70. 80.100 
CE1/CE2 
0-81 
TC518129A 
1M 
128K x 8 
p. F,SP. PN, FT 
80.100,120 
CElCS 
0-91 


TC518129A-LV 
1M 
128K x 8 
P, F, PN, FT 
80. 100, 120 
CEJCS, Low Voltage 
0-101 


TC518129AI 
1M 
128K x 8 
PN 
100 
CElCS, Ind. Temp 
0-115 


TC518129B 
1M 
128K x 8 
p. F, SP. PN. FT 
70, 80, 100 
CElCS 
0-125 
TC518129B-V 
1M 
128K x 8 
P, F. PN, FT 
70, 80. 100 
CEiCS. Low Voltage 
0-135 
TC518129C 
1M 
128K x 8 
P, PN. FT 
70,80.100 
CElCS 
0-149 


TC518512 
4M 
512K x 8 
p. F, FT.TR 
70, 80,100 
0-159 


TC518512-(LT) 
4M 
, 
512K x 8 
p. F. FT.TR 
70, 80. 100 
Low Temp 
0-167 


TC518512-(OR) 
4M 
512K x 8 
p. F. FT.TR 
70. 80. 100 
'oata Retention 
0-175 


TC518512-LV 
4M 
512K x 8 
p. F. FT.TR 
70.80. 
100 
Low Voltage 
0-185 


TC5185121 
4M 
512K x 8 
P, F 
80. 100 
Industrial Temp 
0-197 


TC51V8512A 
4M 
512K x 8 
F. FT,TR 
120. 150 
3V Operation 
0-205 


Package: 
P = Plastic OIP. F = Flat package (SOP). SP = Slim Plastic OIP. PN = Flat Wide package 
FT = Forward bend TSOp, TR = Reverse bend TSOP. J = SOJ 


PREFIX 
'TC5' 
5 
1 
SPECIAL DESIGNATOR!S] 


L: LOW-LOW 
POWER VERSION 


LT: LOW TEMPERATURE 
LV: 3.3V OR 5V OPERATION 
DR: PSRAM 3V - 5.5V DATA 
RETENTION AND 5V OPERATION 


SPECIAL DESIGNATOR 
L: LOW POWER VERSION 
I: INDUSTRIAL TEMP. RANGE 


PACKAGE 


P: PLASTIC DIP 
F: PLASTIC FLAT PACKAGE (SOP) 
SP: PLASTIC SKINNY DIP 
FW: PLASTIC FLAT WIDE PACKAGE 
FT:THIN SMALL OUTLINE PACKAGE (TSOP) 
TR:REVERSETYPETSOP 
J: SMALL OUTLINE J-LEAD (SOJ) 


DIE REVISION 
BLANK, A,B,C 


CONFIGURATION/DENSITY 


TECHNOLOGY 
BLANK: CMOS 
B: BiCMOS 
BS: BiCMOS SYNCHRONOUS 
V: 3.0/3.3V 
DEVICE 


DEVICE TYPE 
1: PSRAM 
5: SRAM 


TC551 D01APl/AFl/AFTl/ATRL -703 
TC551001APl/AFl/AFTl/ATRL-853 
TC551 DOlAPl/AFl/AFTl/ATRL -103 


TC551 DOlAPI/AFI/AFTI/ATAI-852 
TC551001API/AFI/AFTI/ATRI-10 2 


TC551 DOlBPl/BFL/BFTl/8TRL -702 
TC55l00l BPL/BFl/BFTLIBTRL-85 2 
TC551 001 BPl/BFl/BFTl/BTRL-102 


TC551 DOlBPIIBFIIBFTIIBTRI-85 
TC55l00l BPIIBFIIBFTI/BTRI-l0 


TC554161FTlITRL-70 
2 
TC554161FTlITRL-852 
TC554161FTlITRL-1O 2 


1 Also available 
in Low Power, Low Temperature, 
and Low Voltage versions. 


2 Also available 
in a Low Power version. 


Static RAM 
Product 
Guide 


High Speed 
Static 
RAM 


1Unsn2ns 
15ns 
2Uns 
25ns 
3Uns/35ns 


TC5588P/J-15 
TC5588P/J-20 
TC5588P/J-25 
TC5588P/J-35 


TC5589P/J-15 
TC5589P/J-20 
TC5589P/J-25 
TC5589P/J-35 


TC55464AP/AJ-15 
TC55464AP/AJ-20 
TC55464AP/AJ-25 
TC55464AP/AJ-35 


TC55465AP IAJ-15 
TC55465AP/AJ-20 
TC55465AP/AJ-25 
TC55465AP/AJ-35 


TC55328AP/AJ-15 
TC55328AP/AJ-20 
TC55328AP/AJ-25 
TC55328AP/AJ-35 


TC55V328J-20 
TC55V328J-25 
TC55V328J-35 


TC55329AP/AJ-15 
TC55329AP/AJ-20 
TC55329AP/AJ-25 
TC55329AP/AJ-35 


TC551632J-20 
TC551632J-25 
TC551632J-35 


TC551664J-15 
TC551664J-20 
TC551664J-25 


TC55V1664J1FT-15 


TC55Vl864J1FT-15 


TC551402J-20 
TC551402J-25 
TC551402J-30 


TC554101J-20 
TC554101J-25 
TC554101J-30 


TC5584256J-15 


TC55B4257 J-15 


TC55B4256J-20 


TC55B4257J-20 


~~~~:112~~~0~~e::t~~r:3AFTL-80 
1 
TC518128AP/AF/ASP/AFW-l0 


~~~~:112~~~0~~e::t~~~3AFTL 
_121 
TC518128APUAFUASPUAFWUAFTL-l01 


TC518128BPUBFUBSPUBFWUBFTL 
-701 
TC51812BBPUBFUBSPUBFWUBFTL -BO1 
TC518128BPUBFUBSPUBFWUBFTL 
-101 
TC518128BPUBFUBSPUBFWUBFTL -70L 
TC518128BPUBFUBSPUBFWUBFTL -80L 
TC518128BPUBFUBSPUBFWUBFTL-l0L 


TC51B12BCPUCFUCSPl./CFWUCFTL -70 
TC51B12BCPUCFUCSPUCFWUCFTL 
-BO 
TC51B128CPUCFUCSPUCFWUCFTL 
-10 


TC518128CPUCFUCSPUCFWUCFTL-70L 
TC518128CPUCFUCSPUCFWUCFTL-80L 
TC518128CPUCFUCSPUCFWUCFTL 
-10L 


~~~~:1~9~~~~e::t~~~3AFTL-80 
1 
~~~~:11}iA~~~e::t~~3AFTL-l0 
1 
~~~11:11}9~~0~~e::t~~3AFTL_121 


TC518129AFWI-10 


TC51B1298PUBFUBSPUBFWUBFTL 
-701 
TC518129BPUBFUBSPUBFWUBFTL 
-80 1 
TC518129BPUBFUBSPUBFWUBFTL 
-101 
TC518129BPUBFUBSPUBFWUBFTL-70L 
TC518129BPUBFUBSPUBFWUBFTL-80L 
TC518129BPUBFUBSPUBFWUBFTL-l0L 


TC518129CPUCFUCSPUCFWUCFTL 
-70 
TC518129CPUCFUCSPUCFWUCFTL 
-80 
TC518129CPUCFUCSPUCFWUCFTL 
-10 
TC518129CPUCFUCSPUCFWUCFTL 
-70L 
TC518129CPUCFUCSPUCFWUCFTL 
-80L 
TC518129CPUCFUCSPUCFWUCFTL-l0L 


TC518512PUFL/FTLlTRL-70 
2 
TC518512PUFUFTL/TRL 
-80 2 
TC518512PL/FUFTLlTRL-102 


TC518512PljFI-80 
TC518512PIIFI-10 


1 Also available 
in Low Voltage version. 


2 Also available 
in Low Temperature. 
Data Retention. and Low Voltage versions. 


ORGANIZATION 
32K x 8. 28-pin 


PACKAGE WIDTH 
0.6 INCH DIP 
0.45 INCH SOP 
0.3 INCH DIP 
8 x 13.4mm 
TYPE I 
8 x 13.4mm 
TYPE I 
TSOP (Forward) 
TSOP (Reverse) 


TOSHIBA 
TC55257CP 
TC55257CF 
TC55257CSP 
TC55257CFT 
TC55257CTR 


Cypress 


Fujitsu 
MB84256A-P 
MB84256A-PF 
MB84256A-PSK 
MB84256A-PFTN 
MB84256A-PFTR 


Hitachi 
HM62256AP 
HM62256AFP 
HM62256ASP 


Micron 


Mitsubishi 
M5M5256CP 
M5M5256CFP 
M5M5256CKP 
M5M5256CVP 
M5M5256CRV 


Motorola 


NEC 
~PD43256BCZ 
~PD43256BGU 


Samsung 
KM62256BLP 
KM62256BLG 
KM62256BLS 
KM62256BLTG 
KM62256BLRG 


Sharp 
LH52B256 
LH52B256N 
LH52B256D 
LH52B256T 
LH52B256TR 
LH51256L 
LH51256LN 


Sony 
CXK58257AP 
CXK58257AM 
CXK58257ASP 
CXK58257ATM 
CXK58257AYM 


ORGANIZATION 
128K x 8, 32-pin 


PACKAGE WIDTH 
0.6 INCH DIP 
0.525 
INCH SOP 
8 x 20mm TYPE I 
8 x 20mm TYPE I 
TSOP (Forward) 
TSOP (Reverse) 


TOSHIBA 
TC551001BP 
TC551001BF 
TC551001BFT 
TC551001BTR 


Cypress 


Fujitsu 
MB841000-P 
MB841000-PF 


Hitachi 
HM628128ALP 
HM628128ALFP 
HM628128ALT 
HM628128ALR 


Micron 


Mitsubishi 
M5M51008AP 
M5M51008AFP 
M5M51008AVP 
M5M51008ARV 


Motorola 


NEC 
~PD431OOOACZ 
~PD431000AGW 
~PD431000AGZ 
~PD431OOOAGZM 


Samsung 
KM681000BLP 
KM681000BLG 
KM681000BLT 
KM681000BLR 


Sharp 


Sony 
CXK581000P 
CXK581000M 
CXK581100TM 
CXK581100YM 


ORGANIZATION 
8K x 8, 28-pin 


PACKAGE WIDTH 
0.3 INCH DIP 
0.3 INCH SOJ 
0.3 INCH DIP 
0.3 INCH SOJ 


TOSHIBA 
TC5588P 
TC5588J 
TC55B88P 
TC55B88J 


Cypress 
CY7B185-PC 
CY7B185-VC 
CY7B185-PC 
CY7B185-VC 
CY7C185-PC 
CY7C185-VC 
CY7C185-PC 
CY7C185-VC 


Fujitsu 
MB81C78A-PSK 
MB81C78A-PJ 


Hitachi 


Micron 
MT5C6408 
MT5C6408DJ 
MT5C6408 
MT5C6408DJ 


Mitsubishi 
M5M5178BP 
M5M5178BJ 


Motorola 
MCM6264CP 
MCM6264CJ 
MCM6264CP 
MCM6264CJ 


NEC 
~PD4368CR 
~PD4368LA 


Samsung 
KM6865BP 
KM6865BJ 
KM6865BP 
KM6865BJ 


Sharp 


Sony 
CXK5866P 
CXK5866J 
CXK5863BP 
CXK5863BJ 


ORGANIZATION 
8K x 9, 28-pin 


PACKAGE WIDTH 
0.3 INCH DIP 
0.3 INCH SOJ 


TOSHIBA 
TC5589P 
TC5589J 


Cypress 
CY7C182-PC 
CY7C182-VC 


Fujitsu 
MB81C79A-PSK 
MB81C79A-PJ 


Hitachi 


Micron 


Mitsubishi 
M5M5179BP 
M5M5179BJ 


Motorola 
MCM6265CP 
MCM6265CJ 


NEC 
~PD4369CR 
~PD4369LA 


Samsung 


Sharp 


Sony 
CXK5972P 
CXK5972J 
CXK5971AP 
CXK5971AJ 


ORGANIZATION 
64K x 4, 24-pin 


PACKAGEWIDTH 
D.3INCH DIP 
D.3INCH SOJ 
D.3INCH DIP 
D.3INCH SOJ 


TOSHIBA 
TC55464AP 
TC55464AJ 
TC55B464P 
TC55B464J 


Cypress 
CY7B194·PC 
CY7B194-PC 


CY7C194-PC 
CY7C194-VC 
CY7C194-PC 
CY7C194-VC 


Fujitsu 
MB81C84A-PSK 
MB81C84A-PJ 


Hitachi 
HM6208HP 
HM6208HJP 
HM6708SHJP 


Micron 
MT5C2564 
MT5C2564DJ 
MT5C2564 
MT5C2564DJ 


Mitsubishi 
M5M5258CP 
M5M5258CJ 


Motorola 
MCM6208CP 
MCM6208CJ 
MCM6708AJ 


MCM6208CP 
MCM6208CJ 


NEC 
!!PD43254BCR 
!!PD43254BLA 


Samsung 


Sharp 
LH52252AD 
LH52252AK 


Sony 


ORGANIZATION 
64K x 4, 28-pin (OE) 


PACKAGEWIOTH 
D.3INCH DIP 
D.3INCH SOJ 
D.3INCH DIP 
D.3INCH SOJ 


TOSHIBA 
TC55465AP 
TC55465AJ 
TC55B465P 
TC55B465J 


Cypress 
CY7B195-PC 
CY7B195-VC 
CY7B195-PC 
CY7B195-VC 


CY7C195-PC 
CY7C195·VC 
CY7C195-PC 
CY7C195-VC 


Fujitsu 
MB82B85-PSK 
MB82B85-PJ 


Hitachi 
HM6709SHJP 


Micron 
MT5C2565 
MT5C2565DJ 
MT5C2565 
MT5C2565DJ 


Mitsubishi 
M5M5259CP 
M5M5259CJ 


Motorola 
MCM6209CP 
MCM6209CJ 
MCM6709AJ 


MCM6209CP 
MCM6209CJ 


NEC 
!!PD43253BCR 
!!PD43253BLA 


Samsung 
KM64258BP 
KM64258BJ 
KM64B258AJ 


Sharp 
LH52253D 
LH52253K 


Sony 


ORGANIZATION 
32K x 8, 28-pin 


PACKAGEWIDTH 
0.3 INCH DIP 
0.3 INCH SOJ 
0.3 INCH DIP 
0.3 INCH SOJ 
0.3 INCH SOJ 


(3.3V) 


TOSHIBA 
TC55328AP 
TC55328AJ 
TC55B328P 
TC55B328J 
TC55V328J 


Cypress 
CY7B199-PC 
CY7B199-VC 
CY7B199-PC 
CY7B199NC 
CY7C1399'VC 
CY7C199-PC 
CY7C199-VC 
CY7C199-PC 
CY7C199-VC 


Fujitsu 
MB8298-PSK 
MB8298-PJ 


Hitachi 
HM62832UHP 
HM62832UHJP 
HM67832SHJP 
HM62W832 


Micron 
MT5C2568 
MT5C2568DJ 
MT5C2568 
MT5C2568DJ 
MT5LC2568DJ 


Mitsubishi 
M5M5278CP 
M5M5278CJ 
M5M52B78AJ 


Motorola 
MCM6206DP 
MCM6206DJ 
MCM6206DP 
MCM6706AJ 
MCM62V06DJ 
MCM6206DJ 


NEC 
IlPD43258ACR 
IlPD43258ALA 


Samsung 
KM68257BP 
KM68257BJ 
KM68B257AJ 
KM68V257J 


Sharp 
LH52258AD 
LH52258AK 


Sony 
CXK58258BP 
CXK58258BJ 


ORGANIZATION 
32K x g, 32-pin 


PACKAGEWIDTH 
0.3 INCH DIP 
0.3 INCH SOJ 
0.3 INCH DIP 
0.3 INCH SOJ 


TOSHIBA 
TC55329AP 
TC55329AJ 
TC55B329P 
TC55B329J 


Cypress 
CY7C188-PC 
CY7C188-VC 
CY7C188-PC 
CY7C188·VC 


Fujitsu 
MB8299-PSK 
MB8299-PJ 


Hitachi 


Micron 


Mitsubishi 
M5M5279P 
M5M5279J 
M5M52B79J 


Motorola 
MCM6205DJ 
MCM6705AJ 


NEC 
IlPD43259ACR 
IlPD43259ALA 


Samsung 
KM69B257AJ 


Sharp 


Sony 
CXK59288P 
CXK59288J 


ORGANIZATION 
32K x 16, 40-pin 


PACKAGEWIDTH 
0.4 INCH SDJ 


TOSHIBA 
TC551632J 


Cypress 


Fujitsu 


Hitachi 


Micron 


Mitsubishi 


Motorola 


NEC 


Samsung 
KM616513J 


Sharp 


Sony 


ORGANIZATION 
256K x 4, 28-pin 
256K X 4, 32-pin (OE) 


PACKAGEWIDTH 
0.4 INCH SOJ 
0.4 INCH SOJ 


TOSHIBA 
TC55B4256J 
TC55B4257J 


Cypress 


Fujitsu 


Hitachi 
HM674256UHJ 


Micron 
MT5C256K4A 
1DJ 


Mitsubishi 


Motorola 
MCM6728AWJ 
MCM6729AWJ 


NEC 


Samsung 
KM64B1003J 
KM641003J 


Sharp 


Sony 


ORGANIZATION 
128K x 8, 32-pin 


PACKAGEWIDTH 
0.4INCH 
SOJ 


TOSHIBA 
TC55B8128J 


Cypress 


Fujitsu 


Hitachi 
HM678127UHJ 
HM628127HJP 


Micron 
MT5C 128K8A 1DJ 


Mitsubishi 


Motorola 
MCM6726AWJ 


NEC 
flPD431008LE 


Samsung 
KM68B1002J 
KM681002J 


Sharp 


Sony 
CXK581120J 


ORGANIZATION 
64K x 16, 44-pin 


PACKAGEWIDTH 
0.4 INCH SOJ 
0.4 INCH SOJ (3.3V) 
TYPE II TSOP 
(Forward) 
(3.3V) 


TOSHIBA 
TC551664J 
TC55V1664J 
TC55V1664FT 


Cypress 


FUjitsu 


Hitachi 
HM621664HJP 


Micron 
MT5C64K16A 
1DJ 
MT5LC64K16D4DJ 
MT5LC64K16D4TG 


Mitsubishi 
M5M5V1B016J 
M5M5V1B016TP 


Motorola 


NEC 
llPD431016LE 


Samsung 
KM6161002J 


Sharp 


Sony 


ORGANIZATION 
64K x 18, 44-pin 


PACKAGEWIDTH 
0.4 INCH SOJ 
TYPE II TSOP 


(3.3V) 
(Forward) 
(3.3V) 


TOSHIBA 
TC55V1864J 
TC55V1864FT 


Cypress 


Fujitsu 


Hitachi 


Micron 


Mitsubishi 
M5M5V1B018J 
M5M5V1 
B018TP 


Motorola 


NEC 


Samsung 


Sharp 


Sony 


ORGANIZATION 
4M x 1, 32-pin 
1M x 4, 32-pin 


PACKAGEWIDTH 
0.4 INCH SOJ 
0.4 INCH SOJ 


TOSHIBA 
TC551402J 
TC551402J 


Cypress 


Fujitsu 
MB82B201-PJ 
MB82B201-PJ 


Hitachi 
HM674100HJP 


Micron 
MT5C1M4B2DJ 


Mitsubishi 


Motorola 
MCM6249WJ 


NEC 
llPD434001 
LE 
llPD434004LE 


Samsung 
KM644002J 


Sharp 


Sony 


ORGANIZATION 
256K x 4, 36-pin 


PACKAGE WIDTH 
0.4 INCH SOJ 


TOSHIBA 
TC55BS4258J 


Cypress 


Fujitsu 


Hitachi 
HM67A4257JP 


Micron 


Mitsubishi 


Motorola 
MCM67Qa04WJ 


NEC 


Samsung 
KM74100SJ 


Sharp 


Sony 
CXK7741OJ 


ORGANIZATION 
32K x 8, 28·pin 


PACKAGEWIDTH 
0.6 INCH DIP 
0.45 INCH SOP 
0.3 INCH DIP 


TOSHIBA 
TC51832AP 
TC51832AF 
TC51832ASP 


Cypress 


Fujitsu 


Hitachi 
HM65256BP 
HM65256BFP 
HM65256BSP 


Micron 


Mitsubishi 


Motorola 


NEC 


Samsung 


Sharp 
LH5P832 
LH5P832N 
LH5P832D 


Sony 


ORGANIZATION 
128K x 8, 32·pin 


PACKAGEWIDTH 
0.6 INCH DIP 
0.525 INCH SOP 
8 x 20mm TYPE I 
TSOP (Forward) 


TOSHIBA 
TC518128CP 
TC518128CFW 
TC518128CFT 


Cypress 


Fujitsu 


Hitachi 


Micron 


Mitsubishi 


Motorola 


NEC 


Samsung 


Sharp 
LH5P8128 
LH5P8128N 
LH5P8128T 


Sony 


ORGANIZATION 
128K x 8, 32·pin (CE/CS) 


PACKAGEWIDTH 
0.6 INCH DIP 
0.45 INCH SOP 
0.525 INCH SOP 
8 x 20mm TYPE I 
TSOP (Forward) 


TOSHIBA 
TC518129CP 
TC518129BF 
TC518129CFW 
TC518129CFT 


Cypress 


Fujitsu 


Hitachi 
HM658128ALP 
HM658128ALFP 
HM658128ALT 


Micron 


Mitsubishi 


Motorola 


NEC 


Samsung 
KM658128P 
KM658128G 
KM658128G 


Sharp 
LH5P8129 
LH5P8129N 
LH5P8129T 


Sony 


ORGANIZATION 
512K x 8, 32-pin 


PACKAGE WIDTH 
0.6 INCH DIP 
0.525 INCH SOP 
0.4 INCH TYPE II 
0.4 INCH TYPE II 
TSOP (Forward) 
TSOP (Reverse) 


TOSHIBA 
TC518512P 
TC518512F 
TC518512FT 
TC518512TR 


Cypress 


Fujitsu 


Hitachi 
HM658512LP 
HM658512LFP 
HM658512LTT 
HM658512LRR 


Micron 


Mitsubishi 


Motorola 


NEC 


Samsung 


Sharp 


Sony 


PACKAGE NAME 
DEVICE GROUP 
DEVICE NAME 


DIP24-P-300B 
High Speed SRAM 
TC55464AP, TC55B464P 


Static RAM 
TC55257BSP, TC55257CSP 


DIP28-P-300B 
High Speed SRAM 
TC5588P, TC55B88P, TC5589P, TC55465AP, TC55B465P, TC55328AP, 
TC55B328P 


Pseudo SRAM 
TC51832ASP 


Static RAM 
TC55257BP, TC55257CP 
DIP28-P-600 
Pseudo SRAM 
TC51832AP 


DIP32-P-300 
High Speed SRAM 
TC55329AP, TC55B329P 


Pseudo SRAM 
TC518128ASP, TC518129ASP, TC518128BSP, TC518129BSP, TC518128CSP 


DIP32-P-400 
High Speed SRAM 
TC55B8128P 


Static RAM 
TC551001AP, TC551001BP 
DIP32-P-600 
TC51864P, TC518128AP, TC518129AP, TC518128BP, TC518129BP, 
Pseudo SRAM 
TC518128CP, TC518129CP, TC518512P 


(~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~:~] 
~- 


1 
12 


30.3MAX 


32 
17 
]] 
~ 


Jj 


~? 
:!J 
16 
c:i 


(') 
ci 
+1 
LO 
.f 
(') 
ci 
+1 
LO 
M 
I 
U 
/2.541 


PACKAGE NAME 
DEVICE GROUP 
DEVICE NAME 


Static 
RAM 
TC55257BF, 
TC55257CF 


SOP28-P-450 
Pseudo 
SRAM 
TC51832AF 


SOP32-P-450 
Pseudo 
SRAM 
TC518128AF, 
TC518129AF, 
TC518128BF, 
TC518129BF, 
TC518128CF 


Static 
RAM 
TC551001AF, 
TC551001BF 


SOP32-P-525 
TC51864F, 
TC518128AFW, 
TC518129AFW, 
TC518128BFW, 
TC518129BFW, 
Pseudo 
SRAM 
TC518128CFW. 
TC518129CFW, 
TC51V8512AF 


SOP40-P-525 
Pseudo 
SRAM 
TC511632F 


JJ 


14 


O.43:tO.1 
~1$-!O-.2-S-@- 


11.271 


m1 


M 


~ 
'" 
~ 
E 
<;l 
M 
0 
co 
'" 
'" 
a) 
N 
::!.. 


II 
16 


~l 
O.35±O.1j-(j)-j-O.2-S-@- 


17 


~ 


~ 
O.3±O.1Illilo.2S@ 


26.2MAX 


1-[ 
-2S.7±O.2 -i~ 


~ 


~ 


N 
M 
; 
'ii 
~ 
'e 
M 
ll) 
•... 
N 
6 
..; 
!:!!. 


PACKAGE NAME 
DEVICE GROUP 
DEVICE NAME 


SOJ24-P-300A 
High Speed SRAM 
TC55464AJ, TC55B464J 


SOJ28-P-300A 
High Speed SRAM 
TC5588J, TC55B88J, TC5589J, TC55465AJ, TC55B465J, TC55328AJ, 
TC55B328J, TC55V328J 


SOJ28-P-400 
High Speed SRAM 
TC55B4256J 


SOJ32-P-300 
High Speed SRAM 
TC55329AJ, TC55B329J 


SOJ32-P-400A 
High Speed SRAM 
TC55B4257J, TC55B8128J, TC551402J 


SOJ36-P-400 
High Speed SRAM 
TC5541 01J, TC55BS4258J, TC55BS8125J 


SOJ40-P-400 
High Speed SRAM 
TC551632J, TC55BS8128J 


SOJ44-P-400 
High Speed SRAM 
TC551664J, TC55V1664J, TC55V1864J 


Jj,O.43±O 1 
. 1$10.18@ 


21.38MAX 


20.96±<l.12 


0.71 ±<l.1 


C\l 
Cl. 
~ 
~ 


Cl. 


C\l 
Ll) 
~ 
0 
-: 
t") 


~ 
.,; 


~ 


C\l 


~ 
M 


JI,O.43±Q.11$IO.18@ 


(\j 
(\j 
6 


Cl. 


~ 
> 
+1 
•... 


~ 
It"l 
t") 


C! 
ai 
6 
:: 


26.46MAX 


26.04±O.12 


JJ,O.43±O 
1. 1$lo.18@ 


29.0MAX 


28.5810.12 


PACKAGE NAME 
DEVICE GROUP 
DEVICE NAME 


TSOP28-P 
Static 
RAM 
TC55257BFT, 
TC55257CFT 


TSOP28-P-A 
Static 
RAM 
TC55257BTR,TC55257CTR 


Static 
RAM 
TC551 001 AFT, TC551001BFT 


TSOP32-P-0820 
TC518128AFT, 
TC518129AFT, 
TC518128BFT, 
TC518129BFT, 
TC518128CFT, 
Pseudo 
SRAM 
TC518129CFT 


TSOP32-P-0820A 
Static 
RAM 
TC551001ATR, 
TC551001BTR 


~~00 


011"::' 
1 
~ 
C\l 
I~ 
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11.8±O.2 
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1.2MAX 


~ 
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0 
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C\l 
en 
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1.0±O.1 


1.2MAX 


~ 
IX)00 


~ 


32 
$ 
C\l 
0 
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T 


I 
18.4±O.2 
.I 
17 
0.. 
~ 
C\l 
20 - 
0 


~ 
IX) 
00 
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1 
~ 
0 
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! 
t 


I. 
18.4tO.2 
,I 
16 
0.. 
~ 
C\l 
20.0tO.2 
0 


x ~ 
~ 
< ~ 
0 
::l: 
C\l 
(7) 
0 


~ 


a:i 
,...: 


1.0±O.1 


1.2MAX 


1.0±O.1 


1.2MAX 


PACKAGE NAME 
DEVICE GROUP 
DEVICE NAME 


TSOP32-P-400 
Pseudo SRAM 
TC518512FT 


TSOP32-P-400A 
Pseudo SRAM 
TC518512TR 


TSOP44-P-400 
High Speed SRAM 
TC55V1664FT. TC55V1864FT 


TSOP44-P-400B 
Pseudo SRAM 
TC5511632FT 


TSOP54-P-400 
Static RAM 
TC554161FT 


TSOP54-P-400A 
Static RAM 
TC554161TR 


JJ 


16 


.O.4±O.1 
-I $-'-O-.2-1-@-M 


20.95±O.1 
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6 
« 
+1 
::e 
~ 
"! 
- - 


~ 


Il"l 
0 
~-0 


N 
~ ? 
'" 
'" 
O· 
"::: 


22.62 •••••x 
- 
>< 


II 
22.22+0.1 
~ 
< 
::l; 
II 
C! 
N 
- - 
COO 
'"0;\-0 


Static RAM 


Notes 


Standard SRAM 


Density 
Organization 
Package 
Speed (ns) 
Features 
Page 


TC55257B 
256K 
32K x 8 
p. F. SP. FT.TR. 
85. 100 
A-1 


TC55257B-L 
256K 
32K x 8 
p. F. SP. FT.TR. 
85. 100 
Low Power 
A-9 


TC55257B-(LT) 
256K 
32K x 8 
p. F. SP. FT.TR. 
85. 100 
Low Temp 
A-17 


TC55257B-L(LT) 
256K 
32K x 8 
p. F. Sp' FT.TR. 
85. 100 
Low Power/Low 
Temp 
A-25 


TC55257B-L(LV) 
256K 
32K x 8 
p. F.Sp' FT.TR 
85. 100 
Low Power/Low 
Volt 
A-33 


TC55257BI-L 
256K 
32K x 8 
p. F.SP, FT. TR 
100 
lnd.Temp/Low 
Power 
A-43 


TC55257C 
256K 
32K x 8 
p. F.SP, FT.TR. 
70.85. 
100 
A-51 


TC55257C-L 
256K 
32K x 8 
P, F.Sp' FT. TR 
70.85. 
100 
Low Power 
A-59 


TC55257CI 
256K 
32K x 8 
P, F. SP. FT..TR. 
85. 100 
Industrial Temp 
A-67 


TC55257CI-L 
256K 
32K x 8 
p. F. SP. FT.TR. 
85. 100 
Ind. Temp./Low 
Power 
A-75 


TC551001A-(LT) 
1M 
128K x 8 
p. F. FT. TR 
.70. 85.100 
Low Temp 
A-83 


TC551001A-L(LT) 
1M 
128K x 8 
p. F. FT.TR 
70.85. 
100 
Low Power/Low 
Temp 
A-91 


TC551001A-L(LV) 
1M 
128K x 8 
p. F. FT.TR 
70.85. 
100 
Low Power/Low 
Volt... ..A-99 


TC551001AI. 
1M 
128K x 8 
p. F, FT.TR 
85. 100 
Industrial Temp 
A-1 09 


TC551001AI-L 
1M 
128K x 8 
p. F, FT.TR 
85. 100 
Ind. Temp./Low 
Power 
A-117 


TC551001B 
1M 
128K x 8 
p. F. FT.TR 
.70. 85. 100 
A-125 


TC551 001 B-L 
1M 
128K x 8 
p. F. FT.TR. 
70.85. 
100 
Low Power 
A-133 


TC554161 
.4M 
256K x 16 
FT. TR 
70.85. 
100 
A-141 


TC554161-L 
.4M 
256K x 16 
FT. TR 
70.85. 
100 
Low Power 
A-149 


TOSHIBA 


Description 


The TC55257BPL 
is a 262,144 bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from a 


single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating current of 


5mNMHz 
Qtp.) and a minimum cycle time of 85ns. 
When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 10Q.iA. The 


TC55257BPL 
has two control inputs. Chip enable (CE) allows for device selection and data retention control, while an output 


enable input (OE) provides fast memory access. The TC55257BPL 
is suitable for use in microprocessor 
systems where high 


speed, low power, and battery backup are required. 
The TC55257BPL 
is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack- 


age, and a thin small outline plastic package (forward type, reverse type). 


Features 
Pin Connection (TopView) 


• Low power dissipation: 
27.5mW/MHz 
(typ.) 
0 
28 PIN DIP & SOP 0 
28 PIN TSOP 
• Standby 
current: 
100!!A (max.) 


• Single 5V power supply 


• Access time (max.) 


TC55257 BPL/B FL/BS PL/BFTL/BTRL 


·85 
·10 


Access 
Time 
85ns 
lOOns 


Chip 
Enable 
85ns 
lOOns 
Access 
Time 


Output 
Enable 
Time 
45ns 
50ns 


• Power down feature: 
CE 


• Data retention supply voltage: 
2.0 - 5.5V 


• Inputs and outputs 
TIL 
compatible 


• Package 
TC55257BPL: 
DIP28-P-600 


TC55257BFL 
: SOP28-P-450 
TC55257BSPL 
: DIP28-P-300B 


TC55257BFTL 
: TSOP28-P 


TC55257BTRL 
: TSOP28-P-A 


AO - A14 
Address 
Inputs 


RIW 
ReadIWrite 
Control 
Input 


DE 
Output 
Enable 
Input 


IT 
Chip 
Enable 
Input 


1/01 - 1/08 
Data 
Input/Output 


VDD 
Power 
(+5V) 


GND 
Ground 


1 
28 
2 
27 
] 
26 
• 
25 
5 
2' 
6 
2l 
7 
22 
8 
21 
, 
20 
10 
" 
11 
18 
12 
17 
1] 
16 


" 
15 


voo 
(forward 
type) 
(reverse 
type) 


PJW 
All 
A8 


A' 
All 


OE 
Al0 


CE 
1/08 
1107 
1/06 
1/05 
I/O. 


Z8 
28 


PINNO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 


PIN NAME 
DE 
A" 
Ag 
Aa 
A'3 
RIW 
VDD 
A,. 
A'2 
A7 
As 
As 
A. 
A3 


PIN NO. 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 


PIN NAME 
A2 
A, 
AO 
1/01 
1/02 
1/03 
GND 
1/04 
1/05 
1/06 
1/07 
1/08 
cr 
A,o 


AS 
A6 
A7 
A8 
A9 
A11 
AU 
All 
A14 


~ 


~VDD 
'" 
'" 
"'C 
'" 
I 
~GND 
•••••• 
.•.c 
Cl- 
C ••. 
1 
MEMORY CEll 
1 
0'" gg 
...•, 
ARRAY 
0- 
-, 
0(13 
o(v 
"'I 
S12x32x16 
••• 
••• 
I 
~c 
~O 
. 
(262144) 
c 
c 


SENSE AMP. 


COLUMN 
ADDRESS 
DECODER 


~N 
CE 
OE 
R/W 
1/01 -1/08 
POWER 
MODE 


Read 
L 
L 
H 
DOUT 
1000 


Write 
L 
. 
L 
DIN 
1000 


Output 
Deselect 
L 
H 
H 
High-Z 
1000 


Standby 
H 
. 
. 
High-Z 
loos 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power 
Supply 
Voltage 
-0.3 - 7.0 
V 


VIN 
Input Voltage 
-0.3' - 7.0 
V 


V1/0 
Input and Output 
Voltage 
-OS - Voo + 0.5 
V 


Po 
Power 
Dissipation 
t .0/0.8/0.6" 
W 


TSOLoER 
Soldering 
Temperature' 
Time 
260· 10 
°C'sec 


TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TOPR 
Operating 
Temperature 
0-70 
°C 


• 
-3.0V with a pulse width of 50ns 
•• Package dependent: 0.6 inch 1.0W. 0.3 inch O.8W, 0.45 inch 0.6W 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power Supply Voltage 
4.5 
5.0 
5.5 


V1H 
Input High Voltage 
2.2 
- 
Voo + 0.3 
V 


V1L 
Input low Voltage 
-0.3' 
- 
0.8 


VOH 
Data Retention Supply Voltage 
2.0 
- 
5.5 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input Leakage Current 
V1N= 0 - Voo 
- 
- 
±1.0 
~ 


ILO 
Output Leakage Current 
~ 
= V1Hor R!W = V1Lor ~ 
= V1H 
- 
- 
±1.0 
~ 
Vour= 
0 - Voo 


10H 
Output High Current 
VOH= 2.4V 
-1.0 
- 
- 
mA 


10L 
Output Low Current 
VOL= 0.4V 
4.0 
- 
- 
mA 


~=VIL 
!cycle= 1~ 
- 
10 
- 


10001 
R!W=V1H 
Other Input = VIHN1L 
!cycle= Min. cycle 
- 
- 
70 


lour = OmA 


Operating Current 
~=0.2V 
!cycle= 1~ 
- 
5 
- 
mA 


R!W = Voo - 0.2V 


10002 
Other Input 


tCYCle= Min. cycle 
60 
= Voo - 0.2V/0.2V 
- 
- 


10ur=OmA 


'00S1 
~=VIH 
- 
- 
3 
mA 


Standby Current 
~=Voo-0.2V 
Ta = 0 -70°C 
- 
- 
100 
100S2 
~ 
Voo = 2.0V - 5.5V 
Ta = 25°C 
- 
2 
- 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
VIN =GND 
10 


Cour 
Output Capacitance 
Vour=GND 
10 


pF 


TC55257 BPL/BFL/BSPL/B FTl/BTRL 


SYMBOL 
PARAMETER 
-B5 
-10 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Read 
Cycle 
Time 
85 
- 
100 
- 


tAcc 
Address 
Access 
Time 
- 
85 
- 
100 


tco 
IT Access 
Time 
- 
85 
- 
100 


toE 
Output 
Enable 
to Output 
in Valid 
- 
45 
- 
50 


tCOE 
Chip 
Enable (C~)to Output 
in Low-Z 
10 
- 
10 
- 
ns 


toEE 
Output 
Enable 
to Output 
in Low-Z 
5 
- 
5 
- 


too 
Chip 
Enable 
(CE) to Output 
in High-Z 
- 
30 
- 
50 


toDo 
Output 
Enable 
to Output 
in High-Z 
- 
30 
- 
40 


tOH 
Output 
Data Hold Time 
10 
- 
10 
- 


TC55257BPl/BFL/BSPl/BFTl/BTRL 


SYMBOL 
PARAMETER 
-85 
-10 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write 
Cycle 
Time 
85 
- 
100 
- 


twP 
Write 
Pulse 
Width 
60 
- 
70 
- 


tcw 
Chip Selection 
to End of Write 
65 
- 
90 
- 


tAs 
Address 
Setup 
Time 
0 
- 
0 
- 


tWR 
Write 
Recovery 
Time 
5 
- 
5 
- 
ns 


toDw 
RJW to Output 
in High-Z 
- 
30 
- 
50 


tOEw 
RIW to Output 
in Low-Z 
5 
- 
5 
- 


tDs 
Data Setup 
Time 
40 
- 
40 
- 


tDH 
Data 
Hold Time 
0 
- 
0 
- 


Input Pulse 
Levels 
2.4V/0.6V 


Input 
Pulse 
Rise and Fall Time 
5ns 


Input Timing 
Measurement 
Reference 
Levels 
2.2V/0.8V 


Output 
Timing 
Measurement 
Reference 
Levels 
2.2V/0.8V 


Output 
Load 
1 TTL Gate and CL = 100pF 


Timing Waveforms 


Read Cycle (1) 


_tDs __ 
~1 ~DH 


DATA 
STABLE 
-------- 
----------- 


Notes: 
1. RtN is high for read cycles. 


2. If the CE low transition 
occurs coincident 
with or after the RtN low transition, 
outputs 
remain in a high impedance 


state. 


3. If the CE high transition 
occurs coincident 
with or prior to the RtN high transition, 
outpu1s remain 


in a high impedance 
state. 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VOH 
Data Retention 
Supply 
Voltage 
2.0 
- 
5.5 
V 
I VOH = 3.0V 
- 
- 
50 
IOOS2 
Standby 
Current 
I VOH = 5.5V 
100 
!!A 
- 
- 


!cOR 
Chip Deselect 
to Data Retention 
Mode 
0 
- 
- 


tR 
Recovery 
TIme 
tRC(1) 
~ 
- 
- 


TOSHIBA 


Description 


The TC55257BPL 
is a 262,144 bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from a 
single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating current of 


5mNMHz w.) and a minimum cycle time of 85ns. 
When CE is a logical high, the device is placed in a low power standby mode in which the standby current is ~ 
at room tem- 


perature. The TC55257BPL 
has two control inputs. Chip enable (CE)allows for device selection and data retention control, while an 


output enable input (OE) provides fast memory access. The TC55257BPL 
is suitable for use in microprocessor 
systems where high 


speed, low power, and battery backup are required. 


The TC55257BPL 
is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch widltl), a small outline plastic pack- 


age, and a thin small outline plastic package (forward type, reverse type). 


Features 
Pin Connection (TopView) 


• Low power dissipation: 
27.5mW/MHz 
(typ.) 
(forward 
type) 
(reverse 
type) 


• Standby current: 
2~ 
(max.) at Ta = 25°C 


• Single 5V power supply 


• Access time (max.) 


• Power down feature: 
CE 


• Data retention supply voltage: 
2.0 - 5.5V 


• Inputs and outputs 
TIL 
compatible 


• Package 
TC55257BPL: 
DIP28-P-600 


TC55257BFL 
: SOP28-P-450 


TC55257BSPL 
: DIP28-P-300B 


TC55257BFTL 
: TSOP28-P 
TC55257BTRL 
: TSOP28-P-A 


AU 
28 
Vee 
Al2 
27 
AIW 
14 
l' 


A7 
26 
All 
A6 
4 
25 
A8 
AS 
5 
24 
A9 


A4 
6 
23 
All 


A3 
7 
22 
OE 


A2 
8 
21 
AIO 


Al 
9 
20 
CE 


AO 
10 
19 
1/08 


1101 
11 
18 
1107 


1/02 
12 
17 
1106 


1/03 
II 
16 
1105 
GNO ,. 
15 
1104 
28 
28 


TC55257BPl/ 
TC55257BPl/ 


BFl/BSPl/BFTl/ 
BFl/BSPl/BFTl/ 


BTRl·85l 
BTRl·10l 


Access 
Time 
85ns 
100ns 


Chip 
Enable 
Access 
Time 
85ns 
100ns 


Output 
Enable 
Time 
45ns 
50ns 


AO - A14 
Address 
Inputs 


RIW 
ReadlWrite 
Control 
Input 


ITE 
Output 
Enable 
Input 


IT 
Chip 
Enable 
Input 


1/01 -1/08 
Data 
Input/Output 


Voo 
Power 
(+5V) 


GND 
Ground 


PIN NO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 


PIN NAME 
N 
A11 
Ag 
As 
A13 
RIW 
Voo 
A14 
A12 
A7 
A6 
As 
A4 
A3 


PIN NO. 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 


PIN NAME 
A2 
Al 
Ao 
1/01 
1102 
1103 
GND 
1104 
1/05 
1/06 
1/07 
1/08 
CE 
AlO 


~ 
Voo 


'" 
'" 
.,. '" 
'" 
I 
~ 
GNO 
•••••• 
... '" 
I 
MEMORY CELL 
"'I- 
"' ... 
I 
0'" 
gS 
N' 
ARRAY 
0- 
-. 
<\::I 
<v 
"'. 
S12xl2x 
16 
~: 
••• 
I 
~O 
I 
(262144) 
'" 
'" 


AS 
A6 
A7 
AS 
A9 


All 
AI2 
All 
AI4 


~N 
CE 
OE 
RIW 
1/01 -1/08 
POWER 
MODE 


Read 
L 
L 
H 
DOUT 
1000 


Write 
L 
. 
L 
DIN 
1000 


Output 
Deselect 
L 
H 
H 
High-Z 
1000 


Standby 
H 
. 
. 
High-Z 
loos 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power 
Supply 
Voltage 
-0.3 - 7.0 
V 


VIN 
Input Voltage 
-0.3· - 7.0 
V 


VI/0 
Input and Output 
Voltage 
-OS - Voo + 0.5 
V 


Po 
Power 
Dissipation 
1.0/0.8/0.6·· 
W 


TSOLOEA 
Soldering 
Temperature· 
Time 
260·10 
°C· 
sec 


~TAG 
Storage 
Temperature 
-55 - 150 
°C 


TOPA 
Operating 
Temperature 
0-70 
°C 


• 
-3.0V with a pulse width of 50ns 
.• Package dependent: 0.6 inch 1.0W, 0.3 inch 0.8W, 0.45 inch 0.6W 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power Supply Voltage 
4.5 
5.0 
5.5 


V1H 
Input High Voltage 
2.2 
- 
Voo + 0.3 
V 


V1L 
Input Low Voltage 
-0.3" 
- 
0.8 


VoH 
Data Retention Supply Voltage 
2.0 
- 
5.5 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input Leakage Current 
V1N= 0 - Voo 
- 
- 
±1.0 
~ 


ILO 
Output Leakage Current 
CE = V1Hor RJW= V1Lor OE = V1H 
- 
- 
±1.0 
~ 
VOUT= 0 - Voo 


10H 
Output High Current 
VOH = 2.4V 
-1.0 
- 
- 
mA 


10L 
Output Low Current 
VOL = OAV 
4.0 
- 
- 
mA 


CE = V1L 
tcycle = 1J.lS 
- 
10 
- 


10001 
RJW= V1H 
Other Input = V1w'VIL 
!cycle = Min. cycle 
- 
- 
70 


lOUT= OmA 
Operating 
Current 
CE = 0.2V 
!cycle= 1J.lS 
- 
5 
- 
mA 
RJW= Voo - 0.2V 


10002 
Other Input 
tcycle= Min. cycle 
60 
= Voo - 0.2V/0.2V 
- 
- 


lOUT= OmA 


100Sl 
cr = V1H 
- 
- 
3 
mA 


Standby Current 
CE = VoD - 0.2V 
Ta = 0 - 70°C 
- 
- 
30 


IDDS2 
VDD = 2.0V - 5.5V 
Ta = 25°C 
2 
~ 
- 
- 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
V1N= GND 
10 


COUT 
Output Capacitance 
VOUT = GND 
10 
pF 


TC55257BPLlBFLlBSPLlB 
FTLlBTRL-85L11 OL 


AC Characteristics 
(Ta = 0 - 70°C, Voo = SV±10%) 


TC55257BPL/BFLI8SPL/BFTL/BTRL 


SYMBOL 
PARAMETER 
-85L 
-1DL 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Read Cycle Time 
85 
- 
100 
- 


tAcc 
Address Access Time 
- 
85 
- 
100 


tco 
CE Access Time 
- 
85 
- 
100 


tOE 
Output Enable to Output in Valid 
- 
45 
- 
50 


tCOE 
Chip Enable (CEl to Output in low-Z 
10 
- 
10 
- 
ns 


tOEE 
Output Enable to Output in low-Z 
5 
- 
5 
- 


tOD 
Chip Enable (CE) to Output in High-Z 
- 
30 
- 
50 


tODO 
Output Enable to Output in High-Z 
- 
30 
- 
40 


tOH 
Output Data Hold Time 
10 
- 
10 
- 


TC55257BPL/B FLI8SPL/B FTL/BTRL 


SYMBOL 
PARAMETER 
·85L 
·1DL 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write Cycle Time 
85 
- 
100 
- 


twP 
Write Pulse Width 
60 
- 
70 
- 


tcw 
Chip Selection to End of Write 
65 
- 
90 
- 


tAS 
Address Setup Time 
0 
- 
0 
- 


tWR 
Write Recovery Time 
5 
- 
5 
- 
ns 


tODw 
RIW to Output in High-Z 
- 
30 
- 
50 


tOEW 
R/W to Output in low-Z 
5 
- 
5 
- 


tDS 
Data Setup Time 
40 
- 
40 
- 


tDH 
Data Hold Time 
0 
- 
0 
- 


Input Pulse levels 
2.4V/0.6V 


Input Pulse Rise and Fall Time 
5ns 


Input Timing Measurement Reference levels 
2.2V/0.8V 


Output Timing Measurement Reference levels 
2.2V/0.8V 


Output load 
1 TTl Gate and CL ; 100pF 


Timing Waveforms 


Read Cycle 
(1) 


tRC 


ADDRESSES __ 
~_~ 
-tAce --#"" 'I 


Notes: 


1. RNV is high for read cycles. 


2. If the CE low transition 
occurs coincident 
with or after the RNV low transition, 
outputs 
remain in a high impedance 


state. 


3. If the CE high transition 
occurs coincident 
with or prior to the RNV high transition, 
outputs 
remain 


in a high impedance 
state. 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VOH 
Data 
Retention 
Supply 
Voltage 
2.0 
- 
5.5 
V 


I VOH = 3.0V 
- 
- 
20 
IOOS2 
Standby 
Current 
I VOH = 5.5V 
30 
!1A 
- 
- 


!cOR 
Chip 
Deselect 
to Data Retention 
Mode 
0 
- 
- 


tR 
Recovery 
Time 
tRC(1) 
liS 
- 
- 


TOSHIBA 


Description 


The TC55257BPL 
is a 262,144 bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from a 


single 5V power supply. Advanced 
circuit techniques 
provide both high speed and low power features with an operating current of 


5mNMHz 
.(!yp.) and a minimum cycle time of 85ns. 


When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 2IlA at room tem- 


perature. The TC55257BPL 
has two control inputs. Chip enable (CE)allows for device selection and data retention control, while an 


output enable input (OE) provides fast memory access. The TC55257BPL 
is suitable for use in microprocessor 
systems where high 


speed, low power, and battery backup are required. The TC55257BPL-(LT) 
has an operating temperature 
range of -20 - 7CJ'C so it 


is suitable for use in low temperature 
applications. 


The TC55257BPL 
is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack- 


age, and a thin small outline plastic package (forward type, reverse type). 


Features 
Pin Connection 
(Top View) 


• Low power dissipation: 
27.5mW/MHz 
(typ.) 
(forward 
type) 


• Standby 
current: 
1OOJ.!A(max.) 


• Single 5V power supply 


• Access time (max.) 


TC55257BPL/ 
TC55257BPL/ 


BFL/BSPL/BFTL/ 
BFL/BSPL/BFTL/ 


BTRL-85(LT) 
BTRL-10(LT) 


Access 
Time 
85ns 
lOOns 


Chip 
Enable 
Access 
Time 
85ns 
lOOns 


Output 
Enable 
Time 
45ns 
50ns 


A14 


Al2 
A7 
A6 
4 
AS 


A4 


A3 


A2 


Al 


AO 


1/01 
1102 
1/03 
GND 


• Power down feature: 
CE 


• Data retention supply voltage: 
2.0 - 5.5V 


• Wide operating 
temperature: 
-20 - 70°C 


• Inputs and outputs 
TIL 
compatible 


• Package 
TC55257BPL(LT) 


TC55257BFL(LT) 


TC55257BSPL(LT) 


TC55257BFTL(LT) 


TC55257BTRL(LT) 


: DIP28-P-600 


: SOP28-P-450 


: DIP28-P-300B 


: TSOP28-P 


: TSOP28-P-A 


28 
VDD 
27 
RIW 
26 
AU 
25 
A8 


24 
A9 


23 
All 
22 
oe 


21 
AIO 


20 
ce 
19 
1108 


18 
1107 


17 
1/06 
16 
1105 
15 
1/04 


AO - A14 
Address 
Inputs 


RNJ 
ReadNJrite 
Control 
Input 


OE 
Output 
Enable 
Input 


CE 
Chip Enable 
Input 


1/01 - 1/08 
Data 
Input/Output 


Voo 
Power 
(+5V) 


GND 
Ground 


PINNO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 


PIN NAME 
liE 
All 
Ag 
As 
A'3 
RNJ 
Voo 
A'4 
A'2 
A7 
As 
As 
A4 
A3 


PIN NO. 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 


PIN NAME 
A2 
A, 
Ao 
1/01 
1/02 
1/03 
GND 
1/04 
1/05 
1/06 
1/07 
1/08 
IT 
A,0 


--L .L 
..... 1 


-+--<) 
Voo 
'" 
••• 
'" '" 
'" 
.... 
-+--<) 
GND 
•••••• 
w'" 
I 
MEMORY CELL 
"'.- 
"' ... 
I 
0'" gg 
..., 
ARRAY 
16 "'" 
0- 
-I 
<I.:) 
<v 
"'. 
S12x32x 
16 
••• 
••• 
1 
~'" 
~O 
I 
(262144) 
•.. 
~ 
--: 
'" 
'" 
I 
::-" 
- 


~ 
:::" 
..-- 
1---- 32 ----1 


1 
.J 
II 
J:::" 
0 
SENSE AMP. 
:::'" 
'" lr 
hm 
.- 
COLUMN ADDRESS 
:::" 
z0 
DECODER 
:::'" 
v 
'"0 
I 
:::" 
< 
.- 


~ 
.- 
< 
COLUMN ADDRESS 
•...... 


< 
~a:: 
REGISTER 
0 
v ••• 
8 
~ 
oz~~ -1 ~ L~L~ 
,l~,l r 
L.-- 


c 
c 
CE 
AOAI A2A3A4Al0 


-LY 


E 
~ 


E 
CE 


AS 
A6 
A7 
A8 
A9 
All 
A12 
A13 
A14 


~N 
CE 
OE 
R/W 
1/01 -1/08 
POWER 
MODE 


Read 
L 
L 
H 
Dour 
1000 


Write 
L 
* 
L 
DIN 
1000 


Output 
Deselect 
L 
H 
H 
High-Z 
1000 
- 


* 
Standby 
H 
* 
High-Z 
loos 


Maximum 
Ratings 


SYMB 


Voo 


V1N 


V1/0 


Po 


TSOLO 
1STR 


Top 


Ol 
ITEM 
RATING 
UNIT 


Power 
Supply 
Voltage 
-0.3 - 7.0 
V 


Input Voltage 
-0.3* 
- 7.0 
V 


Input and Output 
Voltage 
-0.5* 
- Voo + 0.5 
V 


Power 
Dissipation 
1.0/0.8/0.6** 
W 


I'R 
Soldering 
Temperature. 
Time 
260·10 
°C· 
sec 


G 
Storage 
Temperature 
-55 - 150 
°C 


R 
Operating 
Temperature 
-20 - 70 
°C 


'l.ov with a pulse width of 50ns 
Package dependent: 0.6 Inch 1.0W. 0.3 inch 0.8W, 0.45 inch 0.6W 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 


V1H 
Input 
High Voltage 
204 
- 
Voo + 0.3 
V 
V1L 
Input 
Low Voltage 
-0.3" 
- 
0.6 


VOH 
Data 
Retention 
Supply 
Voltage 
2.0 
- 
5.5 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input Leakage 
Current 
V1N= 0 - Voo 
- 
- 
±1.0 
~A 


ILO 
Output 
Leakage 
Current 
CE = V1H or RIIN = V1Lor OE = V1H 
- 
- 
±1.0 
~A 
VOUT= 
0 - Voo 


10H 
Output 
High Current 
VOH = 204V 
-1.0 
- 
- 
mA 


10L 
Output 
Low Current 
VOL = Oo4V 
4.0 
- 
- 
mA 


CE = V1L 
teyele = 1~s 
- 
10 
- 


10001 


RIIN = V1H 
Other 
Input = V1HN1L 
teyele = Min. cycle 
- 
- 
70 
lOUT = OmA 


Operating 
Current 
CE = 0.2V 
teycle = 1~s 
- 
5 
- 
mA 


RIIN = Voo - 0.2V 


10002 
Other 
Input 
teycle = Min. cycle 
60 
= Voo - 0.2V/0.2V 
- 
- 


lOUT = OmA 


100s1 
CE = V1H 
- 
- 
3 
mA 


Standby 
Current 
CE = Voo - 0.2V 
Ta = -20 - 70°C 
- 
- 
100 
100S2 
Voo = 2.0V 
- 5.5V 
Ta = 25°C 
2 
~A 
- 
- 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
V1N= GND 
10 


COUT 
Output 
Capacitance 
VOUT= GND 
10 
pF 


TC55257BPUBFUBSPUBFTUBTRL-85/1 
OILT) 


AC Characteristics 
(Ta = -20 - 70°C, Voo = 5V±10%) 


TC55257BPl/B Fl/BS Pl/BFTl/BTR l 


SYMBOL 
PARAMETER 
-85(lT) 
-10(LT) 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Read 
Cycle 
Time 
85 
- 
100 
- 


tAcc 
Address 
Access 
Time 
- 
85 
- 
100 


tco 
CE Access 
Time 
- 
85 
- 
100 


tOE 
Output 
Enable 
to Output 
in Valid 
- 
45 
- 
50 


tCOE 
Chip 
Enable 
(CE) to Output 
in Low-Z 
5 
- 
5 
- 
ns 


tOEE 
Output 
Enable 
to Output 
in Low-Z 
0 
- 
0 
- 


tOD 
Chip 
Enable 
(CE) to Output 
in High-Z 
- 
30 
- 
50 


tODo 
Output 
Enable 
to Output 
in High-Z 
- 
30 
- 
40 


tOH 
Output 
Data 
Hold Time 
10 
- 
10 
- 


TC55257 BPl/B Fl/BSPl/B FTl/BTR l 


SYMBOL 
PARAMETER 
-85(lT) 
-10(lT) 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write 
Cycle 
Time 
85 
- 
100 
- 


twP 
Write 
Pulse 
Width 
60 
- 
70 
- 


tcw 
Chip 
Selection 
to End of Write 
65 
- 
90 
- 


tAS 
Address 
Setup 
Time 
0 
- 
0 
- 


tWR 
Write 
Recovery 
Time 
5 
- 
5 
- 
ns 


toDW 
Rf\N to Output 
in High-Z 
- 
30 
- 
50 


tOEw 
Rf\N to Output 
in Low-Z 
0 
- 
0 
- 


tDS 
Data Setup 
Time 
40 
- 
40 
- 


tDH 
Data 
Hold Time 
0 
- 
0 
- 


Input 
Pulse 
Levels 
2.6V/0.4V 


Input 
Pulse 
Rise and Fall Time 
5ns 


Input Timing 
Measurement 
Reference 
Levels 
2.4V/0.6V 


Output 
Timing 
Measurement 
Reference 
Levels 
2.2V/0.8V 


Output 
Load 
1 TTL Gate and CL = 100pF 


Timing Waveforms 


Read Cycle 
(1) 


tRC 


ADDRESSES __ 
~~~ 
--tAC-C ------#~, 
"I 


Notes: 


1.R!W 
is high for read cycles. 


2. If the CE low transition 
occurs coincident 
with or after the R!W low transition, 
outputs 
remain in a high impedance 
state. 


3. If the CE high transition 
occurs coincident 
with or prior to the R!W high transition, 
outputs 
remain 


in a high impedance 
state. 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VOH 
Data Retention Supply Voltage 
2.0 
- 
5.5 
V 


I VOH = 3.0V 
- 
- 
50 
IOOS2 
Standby Current 


I VOH = 5.5V 
100 


~A 
- 
- 


teOR 
Chip Deselect to Data Retention Mode 
0 
- 
- 


tR 
Recovery Time 
tRC(1) 


~s 
- 
- 


TOSHIBA 


TC55257BPL/BFL/BSPL/BFTL/BTRL85L/IOLCLn 


Description 


The TC55257BPL 
is a 262,144 
bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from a 


single 5V power supply. Advanced 
circuit techniques 
provide both high speed and low power features with an operating current of 


5mNMHz 
fup.) and a minimum cycle time of 85ns. 


When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 2j.lA at room tem- 


perature. The TC55257BPL 
has two control inputs. Chip enable (CE)allows for device selection and data retention control, while an 


output enable input (OE) provides fast memory access. The TC55257BPL 
is suitable for use in microprocessor 
systems where high 


speed, low power, and battery backup are required. The TC55257BPL-L(Ll) 
has an operating temperature 
range of -20 - 7fJ'C so 


it is suitable for use in low temperature 
applications. 


The TC55257BPL 
is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack- 


age, and a thin small outline plastic package (forward type, reverse type). 


Features 
Pin Connection (TopView) 


• Low power dissipation: 
27.5mW/MHz 
(typ.) 
(forward 
type) 


• Standby 
current: 
2~ 
at Ta = 25°C (max.) 


• Single 5V power supply 


• Access time (max.) 


TC55257BPl/BFL/BSPl/BFTL/BTRL 


-S5L(LT) 
-10L(LT) 


Access 
Time 
85ns 
100ns 


Chip 
Enable 
Access 
Time 
85ns 
100ns 


Output 
Enable 
Time 
45ns 
50ns 


• Power down feature: 
CE 


• Data retention supply voltage: 
2.0 - 5.5V 


• Inputs and outputs 
TIL 
compatible 


• Wide operating 
temperature: 
-20 - 70°C 


• Package 
TC55257BPL-L(Ll) 
: DIP28-P-600 


TC55257BFL-L(Ll) 
: SOP28-P-450 
TC55257BSPL-L(Ll): 
DIP28-P-300B 
TC55257BFTL-L(Ll) 
: TSOP28-P 


TC55257BTRL-L(Ll): 
TSOP28-P-A 


AO - A14 
Address 
Inputs 


RJW 
ReadlWrite 
Control 
Input 


OE 
Output 
Enable 
Input 
CE 
Chip 
Enable 
Input 


1/01 - 1/08 
Data 
Input/Output 


VDD 
Power 
(+5V) 


GND 
Ground 


A14 


A12 
A7 
A6 
AS 
A4 


A3 
A2 


AI 
AO 


1101 
1102 
1103 
GND 


~ 
1 
28 
[ 2 
27 
r 3 
26 


4 
25 
5 
24 


6 
23 
7 
22 
8 
21 


9 
20 
10 
19 
II 
18 
IZ 
17 
U 
16 
Ie 
IS 


Voo 


IVW 
AU 
A8 


A9 


All 


OE 
AIO 


CE 
1108 
1107 
1106 
1105 
1104 


PIN NO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 


PIN NAME 
m: 
A,l 
Ag 
As 
A'3 
RJW 
VDD 
A'4 
A'2 
A7 
As 
As 
A4 
A3 


PIN NO. 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 


PIN NAME 
A2 
A, 
Ao 
1/01 
1/02 
1103 
GND 
1/04 
1/05 
1/06 
1/07 
1/08 
cr 
A,O 


J... -L 
...., 
--0 Voo 
'" 
'" 
'" 
II: 
'" --. 
--0 
GND 
W 
W 
WII: 
I 
MEMORY 
CELL 
II:~ 
II:W 
, 
0'" 
00 
..... 
ARRAY 
16~ 
0- 
00 -, 
c{I-' 
c{u 
"" 
. 
512x32x16 
W 
W 
I 
~II: 
~O 
. 
(262144) 
-:' 
- 
- 
:'" 
II: 
II:- 
fo--- 
32 '---i 
:::-- 


I 
~ 
R 
U:'" 
- 
0 
SENSE AMP. 
n:::-- 
II: 
~ 
~ 
1- 
::'" 
- 
Z 
COLUMN 
ADDRESS 
0 
DECODER 
I 
::" 
u 
II:0 
I 
:::-- 
c{ 
~ 
~ 
c{ 
COLUMN 
ADDRESS 
~ 
- 
c{ 
~II: 
REGISTER 
0 
uw 
8 
oz 
I 
~~1~~ ~~~~~J~ r- 
- 


CE 
AOAI 
A2 A3 A4Al0 


I -LJ 


E 
~ 


E 
r-.. 
CE 


AS 
A6 
A7 
A8 
A9 
All 
A12 
A13 
A14 


~N 
CE 
DE 
R/W 
1/01 -1/08 
POWER 
MODE 


Read 
L 
L 
H 
DOUT 
1000 


Write 
L 
* 
L 
DIN 
1000 


Output Deselect 
L 
H 
H 
High-Z 
1000 


Standby 
H 
* 
* 
High-Z 
loos 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power Supply Voltage 
-0.3 - 7.0 
V 


VIN 
Input Voltage 
-0.3* - 7.0 
V 


VI/0 
Input and Output Voltage 
-0.5* - Voo + 0.5 
V 


Po 
Power Dissipation 
1.010.8/0.6** 
W 


TSOLOER 
Soldering Temperature * Time 
260 *10 
°C * sec 


TSTRG 
Storage Temperature 
-55 - 150 
°C 
TOPR 
Operating Temperature 
-20 - 70 
°C 


• 
-3.0V with a pulse width of SOns 


** Package dependent: 0.6 inch 1.0W, 0.3 inch 0.8W, 0.45 inch 0.6W 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 


V1H 
Input 
High Voltage 
2.4 
- 
Voo + 0.3 
V 
V1l 
Input 
Low Voltage 
-0.3' 
- 
0.6 


VOH 
Data 
Retention 
Supply 
Voltage 
2.0 
- 
5.5 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
V1N= 0 - Voo 
- 
- 
±1.0 
1lA 


ILO 
Output 
Leakage 
Current 
CE = V1H or RJW = V1l or OE = V1H 
- 
- 
±1.0 
1lA 
VOUT=O 
- Voo 


10H 
Output 
High Current 
VOH = 2.4V 
-1.0 
- 
- 
mA 


10l 
Output 
Low Current 
VOL = O.4V 
4.0 
- 
- 
mA 


CE = V1l. 
!cycle = 1115 
- 
10 
- 


10001 
RJW = VOO - 0.2V, 


lOUT = OmA 
tcycle = Min. cycle 
- 
- 
70 
Other 
Input = V1W'Jll 


Operating 
Current 
CE = 0.2V 
tcycle = 1115 
- 
5 
- 
mA 


RIW = Voo - 0.2V, 
10002 
lOUT = OmA 
tcycle = Min. cycle 
60 
Other 
Input 
- 
- 


= Voo - 0.2V/0.2V 


100S1 
CE = V1H 
- 
- 
3 
mA 


Standby 
Current 
cr = Voo - 0.2V 
Ta = -20 - 70°C 
- 
- 
30 
100S2 
Voo = 2.0V 
- 5.5V 
Ta = 25°C 
2 
1lA 
- 
- 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
V1N = GND 
10 


COUT 
Output 
Capacitance 
VOUT = GND 
10 
pF 


TC55257BPUBFUBSPUBFTUBTRL·85U10L(L 
T) 
Static RAM 


AC Characteristics 
(Ta = ·20 - 70°C, Voo = 5V±10%) 


TC55257BPl/BFl/BSPl/B 
FTl/BTRl 


SYMBOL 
PARAMETER 
-85l(lT) 
-10l(lT) 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Read 
Cycle 
Time 
85 
- 
100 
- 
.. 


tACC 
Address 
Access 
Time 
- 
85 
- 
100 


tco 
CE Access 
Time 
- 
85 
- 
100 


toE 
Output 
Enable 
to Output 
in Valid 
- 
45 
- 
50 


!caE 
Chip 
Enable (CE) to Output 
in Low-Z 
5 
- 
5 
- 
ns 


tOEE 
Output 
Enable 
to Output 
in Low-Z 
0 
- 
0 
- 


too 
Chip 
Enable 
(CE) to Output 
in High-Z 
- 
30 
- 
50 


tooo 
Output 
Enable 
to Output 
in High-Z 
- 
30 
- 
40 


tOH 
Output 
Data Hold Time 
10 
- 
10 
- 


TC55257BPl/B Fl/BSPl/B FTl/BTRl 


SYMBOL 
PARAMETER 
-85l(lT) 
-10l(lT) 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write 
Cycle 
Time 
85 
- 
100 
- 


twP 
Write 
Pulse 
Width 
60 
- 
70 
- 


tcw 
Chip Selection 
to End of Write 
65 
- 
90 
- 


tAS 
Address 
Setup 
Time 
0 
- 
0 
- 


tWR 
Write 
Recovery 
Time 
5 
- 
5 
- 
ns 


toow 
RIW to Output 
in High-Z 
- 
30 
- 
50 


toEW 
R!W to Output 
in Low-Z 
0 
- 
0 
- 


tos 
Data Setup 
Time 
40 
- 
40 
- 


tOH 
Data Hold Time 
0 
- 
0 
- 


Input 
Pulse 
Levels 
2.6V/0.4V 


Input 
Pulse 
Rise and Fall Time 
5ns 


Input Timing 
Measurement 
Reference 
Levels 
2.4V/0.6V 


Output 
Timing 
Measurement 
Reference 
Levels 
2.2V/0.8V 


Output 
Load 
1 TTL Gate and CL = 100pF 


Timing Waveforms 


Read Cycle 
(1) 


tRC 


ADDRESSES __ 
~_~ 
--tAC-C ------#~, 
'I 


Notes: 


1. RN.J is high for read cycles. 


2. If the CE low transition 
occurs coincident 
with or after the RN.J low transition, 
outputs 
remain in a high impedance 


state. 


3. If the CE high transition 
occurs coincident 
with or prior to the RN.J high transition, 
outputs 
remain 


in a high impedance 
state. 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VOH 
Data 
Retention 
Supply 
Voltage 
2.0 
- 
5.5 
V 
I VOH; 
3.0V 
- 
- 
20 
10052 
Standby 
Current 
I VOH; 
5.5V 
30 
~ 
- 
- 


!cOR 
Chip 
Deselect 
to Data Retention 
Mode 
0 
- 
- 


tR 
Recovery 
Time 
tRC(1) 
IJS 
- 
- 


Static RAM 


Notes 


TOSHIBA 


TC55257BPL/BFL/BSPL/BFIl/BTRL85L/IOL(LV) 


Description 


The TC55257BPL 
is a 262,144 bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from a 


single 5V power supply. Advanced 
circuit techniques 
provide both high speed and low power features with an operating current of 


5mNMHz 
1!lP.) and a minimum cycle time of 85ns. 
When CE is a logical high, the device is placed in a low power standby mode in which the standby current is ~ 
at room tem- 
perature. The TC55257BPL 
has two control inputs. Chip enable (CE)allows for device selection and data retention control, while an 
output enable input (OE) provides fast memory access. The TC55257BPL 
is suitable for use in microprocessor 
systems where high 


speed, low power, and battery backup are required. 
The TC55257BPL 
is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack- 
age, and a thin small outline plastic package (forward type, reverse type). 


Features 
PinConnection(TopView) 


• Low power dissipation: 
27.5mW/MHz 
(typ.) 


• Standby current: 
2~ 
(max.) at Ta = 25°C 


• Single 5V power supply 


• Access time (max.) 


TC55257BPL/BFL/BSPl/BFTL/BTRL 


-85L(LV) 
-10L(LV) 


Access Time 
85ns 
100ns 


Chip Enable Access Time 
85ns 
100ns 


Output Enable Time 
45ns 
50ns 


• Power down feature: 
CE 


• Data retention supply voltage: 
2.0 - 5.5V 


• Inputs and outputs 
TTL compatible 


• Package 
TC55257BPL: 
DIP28-P-600 


TC55257BFL 
: SOP28-P-450 


TC55257BSPL 
: DIP28-P-300B 


TC55257BFTL 
: TSOP28-P 


TC55257BTRL 
: TSOP28-P-A 


AO - A14 
Address Inputs 


RIW 
ReadlWrite Control Input 


DE 
Output Enable Input 


CE 
Chip Enable Input 


1/01 - 1/08 
Data Input/Output 


Voo 
Power (+5V) 


GND 
Ground 


.0.14 


.0.12 


A7 
A6 
AS 


A4 


A3 
A2 


Al 
AO 


1/01 
1/02 
1103 
GND 


- 
1 
28 
2 
27 
3 
26 
4 
25 
5 
24 


6 
23 
[ 7 
22 
[ 8 
21 
[ 9 
20 
10 
19 
11 
18 
12 
17 
U 
16 
14 
15 


Voo 
AIW 
AU 


.0.8 


A9 


All 


OE 
Al0 


CE 
1/08 


1/07 


1/06 


1105 
1/04 


PIN NO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 


PIN NAME 
OE 
All 
Ag 
As 
A13 
RIW 
Voo 
A14 
A12 
A7 
As 
As 
A4 
A3 
PIN NO. 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 


PIN NAME 
A2 
Al 
Ao 
1/01 
1/02 
1/03 
GND 
1/04 
1/05 
1/06 
1/07 
1/08 
CE 
A10 


AS 
A6 
A7 
AB 
A9 
All 
A12 
A13 
A14 


---0 
VOO 


"" 
"" 
"'II: 
'" 
I 
---0 
GND 
•••••• 
••• a: 
I 
MEMORY 
CELL 
a::~ 
a:: ••• 
, 
0'" 
00 
N' 
ARRAY 
0- 
00 -, 
<t"" 
<tu 
"" 
S12 )( 32 )( 16 
••• 
••• 
I 
~a:: 
~O 
. 
(262144) 
a:: 
cr: 


..J 
SENSE AMP. 
0 
cr:~z 
COLUMN 
ADDRESS 
0 
DECODER 
u 


c( 
COLUMN 
ADDRESS 
~ 
c( 
REGISTER 
0 


~N 
CE 
OE 
R/W 
1/01 -1/08 
POWER 
MODE 


Read 
L 
L 
H 
DOUT 
IDDO 


Write 
L 
, 
L 
DIN 
IDDO 


Output 
Deselect 
L 
H 
H 
High-Z 
IDDO 


Standby 
H 
, 
, 
High-Z 
'DDS 


SYMBOL 
ITEM 
RATING 
UNIT 


VDD 
Power 
Supply 
Voltage 
-0.3 - 7.0 
V 


VIN 
Input Voltage 
-0.3' - 7.0 
V 


VI/O 
Input and Output 
Voltage 
-0.5* - VDD + 0.5 
V 


PD 
Power 
Dissipation 
1.0/0.8/0.6" 
W 


TSOLDER 
Soldering 
Temperature· 
Time 
260·10 
°C· 
sec 


TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TOPR 
Operating 
Temperature 
0-70 
°C 


• 
-3.0V with a pulse width of 50ns 
•• Package dependent: 0.6 inch 1.0W, 0.3 inch 0.8W, 0.45 inch 0.6W 


A-34 
TOSHIBA 
AMERICA 
ELECTRONIC 
COMPONENTS. 
INC. 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 


V1H 
Input High Voltage 
2.2 
- 
Voo + 0.3 
V 
V1L 
Input 
Low Voltage 
-0.3' 
- 
0.8 


VOH 
Data 
Retention 
Supply 
Voltage 
2.0 
- 
5.5 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input Leakage 
Current 
V1N = 0 - Voo 
- 
- 
±1.0 
~ 


ILD 
Output 
Leakage 
Current 
CE = V1H or RIW = V1Lor OE = V1H 
- 
- 
±1.0 
~ 
VOUT= 
0 - Voo 


10H 
Output 
High Current 
VOH = 2.4V 
-1.0 
- 
- 
mA 


10L 
Output 
Low Current 
VOL = 0.4V 
4.0 
- 
- 
mA 


CE = V1L 
tcycle = 1~s 
- 
10 
- 


10001 
R1W=V1H 
Other 
Input = V1HN1L 
tcycle = Min. cycle 
- 
- 
70 
lOUT = OmA 


Operating 
Current 
CE = 0.2V 
tcycle = 1~s 
- 
5 
- 
mA 


RIW = Voo - 0.2V 
10002 
Other 
Input 
tcycle = Min. cycle 
60 
= Voo - 0.2V/0.2V 
- 
- 


lOUT = OmA 


10051 
CE = V1H 
- 
- 
3 
mA 


Standby 
Current 
CE = Voo 
- 0.2V 
Ta = 0 -70°C 
- 
- 
30 
100S2 
Voo 
= 2.0V 
- 5.5V 
Ta = 25°C 
2 
~ 
- 
- 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
V1N = GND 
10 


COUT 
Output 
Capacitance 
VouT=GND 
10 
pF 


TC55257BPUBFUBSPUBFTUBTRL-85U10L(LV) 
Static RAM 


AC Characteristics 
(Ta = a - 70°C, Voo = 5V±10%) 


TC55257 BPL/B FL/BSPl/BFTL/BTRL 


SYMBOL 
PARAMETER 
-85L(LV) 
-10L(LV) 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Read Cycle Time 
85 
- 
100 
- 


tACC 
Address Access Time 
- 
85 
- 
100 


tco 
CE Access Time 
- 
85 
- 
100 


tOE 
Output Enable to Output in Valid 
- 
45 
- 
50 


tCOE 
Chip Enable (GE) to Output in Low-Z 
10 
- 
10 
- 
ns 


taEE 
Output Enable to Output in Low-Z 
5 
- 
5 
- 


ta~ 
Chip Enable (CE) to Output in High-Z 
- 
30 
- 
50 


tooo 
Output Enable to Output in High-Z 
- 
30 
- 
40 


tOH 
Output Data Hold Time 
10 
- 
10 
- 


TC55257 BPL/BFL/BSPL/BFTl/BTRL 


SYMBOL 
PARAMETER 
-85L(LV) 
-10L(LV) 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write Cycle Time 
85 
- 
100 
- 


twP 
Write Pulse Width 
60 
- 
70 
- 


tcw 
Chip Selection to End of Write 
65 
- 
90 
- 


tAS 
Address Setup Time 
0 
- 
0 
- 


tWR 
Write Recovery Time 
5 
- 
5 
- 
ns 


toow 
RJWto Output in High-Z 
- 
30 
- 
50 


tOEw 
RIW to Output in Low-Z 
5 
- 
5 
- 


tos 
Data Setup Time 
40 
- 
40 
- 


tOH 
Data Hold Time 
0 
- 
0 
- 


Input Pulse Levels 
2.4V/0.6V 


Input Pulse Rise and Fall Time 
5ns 


Input Timing Measurement Reference Levels 
2.2V/0.8V 


Output Timing Measurement Reference Levels 
2.2V/0.8V 


Output Load 
1 TTL Gate and CL = 100pF 


Timing Waveforms 


Read Cycle 
(1) 


Notes: 


1. R!W is high for read cycles. 


2. If the CE low transition 
occurs coincident 
with or after the R!W low transition, 
outputs 
remain in a high impedance 


state. 


3. If the CE high transition 
occurs coincident 
with or prior to the R!W high transition, 
outputs 
remain 
in a high impedance 
state. 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VOH 
Data 
Retention 
Supply 
Voltage 
2.0 
- 
5.5 
V 
I VOH = 3.0V 
- 
- 
20 
IOOS2 
Standby 
Current 
I VOH = 5.5V 
30 
~ 
- 
- 


!cOR 
Chip 
Deselect 
to Data 
Retention 
Mode 
0 
- 
- 


Recovery 
Time 
tRC(1) 
Ils 
tR 
- 
- 


CE Controlled 
Data Retention 
Mode 


Voo 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VDD 
Power 
Supply 
Voltage 
2.7 
3.0 
3.3 


V1H 
Input 
High Voltage 
VDO - 0.2 
- 
Voo + 0.3 
V 


V1L 
Input Low Voltage 
-0.3 
- 
0.2 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
V1N= 0 - Voo 
- 
- 
±1.0 
~A 


ILO 
Output 
Leakage 
Current 
CE = V1H or RIW = V1Lor 
- 
- 
±1.0 
~A 
OE = V1H. VOUT = 0 - Voo 


IOH 
Output 
High Current 
VOH = Voo - 0.2V 
-0.1 
- 
- 
mA 


IOL 
Output 
Low Current 
VOL = 0.2V 
0.1 
- 
- 
mA 


CE = 0.2V 
Min. 
- 
- 
20 


IOD02 
Operating 
Current 
RIW = Voo - 0.2V 
tcycle 
mA 
lOUT = OmA 
1~s 
- 
- 
5 


Other 
Inputs = Voo - 0.2V/0.2V 
, 


Ta = 0 - 70°C 
- 
- 
20 


IOOS2 
Standby 
Current 
CE = Voo 
- 0.2V 
Ta = 25°C 
1 
2 


~A 
- 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
V1N =GND 
10 


COUT 
Output 
Capacitance 
VOUT= GND 
10 
pF 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 


tRC 
Read Cycle Time 
200 
- 


tACC 
Address Access Time 
- 
200 


tco 
CE Access Time 
- 
200 


tOE 
Output Enable to Output in Valid 
- 
100 


tCOE 
Chip Enable (CE) to Output in Low-Z 
10 
- 
ns 


tOEE 
Output Enable to Output in Low-Z 
5 
- 


too 
Chip Enable (CE) to Output in High-Z 
- 
100 


tooo 
Output Enable to Output in High-Z 
- 
80 


tOH 
Output Data Hold Time 
10 
- 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 


twc 
Write Cycle Time 
200 
- 


twP 
Write Pulse Width 
150 
- 


tcw 
Chip Selection to End of Write 
180 
- 


tAs 
Address Setup lime 
0 
- 


tWR 
Write Recovery Time 
5 
- 
ns 


toow 
RIW to Output in High-Z 
- 
100 


tOEW 
RIW to Output in Low-Z 
5 
- 


tos 
Data Setup Time 
90 
- 


tOH 
Data Hold lime 
0 
- 


Input Pulse Levels 
Voo - 0.2V/0.2V 


Input Pulse Rise and Fall Time 
5ns 


Input Timing Measurement Reference Levels 
1.5V 


Output Timing Measurement Reference Levels 
1.5V 


Output Load 
CL = 100pF 


Static 
RAM 


Notes 


TOSHIBA 


Description 


The TC55257BPI 
is a 262,144 
bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from a 


single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating current of 


5mNMHz 
i!Y.P.) and a minimum cycle time of 1DOns. 


When CE is a logical high, the device is placed in a low power standby mode in which the standby current is:4JA at room tem- 
perature. The TC55257BPI 
has two control inputs. Chip enable (CE) allows for device selection and data retention control, while an 


output enable input (OE) provides fast memory access. The TC55257BPI 
is suitable for use in microprocessor 
systems where high 


speed, low power, and battery backup are required. The TC55257BPI 
has an operating temperature 
range of -40 - 85°C so it is 
suitable for use in wide operating temperature 
systems. 


The TC55257BPI 
is offered in a standard dual-In-line 28-pin plastic package (0.6/0.3 Inch width), a small outline plastic pack- 


age, and a thin small outline plastic package (forward type, reverse type). 


Features 
Pin Connection (TopView) 


• Low power dissipation: 
27.5mW/MHz 
(typ.) 
(forward 
type) 


• Standby current: 
2~ 
at Ta = 25°C (max.) 


• Single 5V power supply 


• Access time (max.) 


TC55257BPI/BFI/BSPI/BFTI/BTRI·1DL 


Access Time 
lOOns 


Chip Enable 
lOOns 
Access Time 


Output Enable Time 
SOns 


• Power down feature: 
CE 


• Data retention supply voltage: 
2.0 - 5.5V 


• Wide operating 
temperature: 
-40 - 85°C 


• Inputs and outputs 
TIL 
compatible 


• Package 
TC55257BPI 
: DIP28-P-600 


TC55257BFI 
: SOP28-P-450 


TC55257BSPI 
: DIP28-P-300B 


TC55257BFTI 
: TSOP28-P 


TC55257BTRI 
: TSOP28-P-A 


AO- A14 
Address Inputs 


R!W 
ReadlWrite Control Input 
OE 
Output Enable Input 
cr 
Chip Enable Input 


1/01 - 1/08 
Data Input/Output 


Voo 
Power (+5V) 


GND 
Ground 


AI4 


AU 
A7 
A6 
4 
AS 


A4 


A3 


A2 


Al 
AO 


"01 
1102 
1/03 
GNO 


voo 
RIW 


All 
A8 
A9 
All 


OE 


AIO 


CE 


1108 
1107 
1106 
.,05 
1/04 


PINNO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 


PIN NAME 
OE 
A,l 
Ag 
Aa 
A'3 
R!W 
Voo 
A'4 
A'2 
A7 
~ 
As 
A4 
A3 


PIN NO. 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 


PIN NAME 
A2 
A1 
Ao 
1101 
1102 
1/03 
GND 
1/04 
1/05 
1/06 
1/07 
1/08 
cr 
A,0 


-.L .L 
.....' 
..-0 Voo 
'" 
'" 
"'0:: 
'" 
I--;- 
..-0 GND 
•••••• 
••• 0:: 
I 
MEMORY 
CELL 
o::~ 
0::'" 
I 
0'" 
00 
..... 
ARRAY 
16 •• 
0- 
00 -, 
<~ 
<v 
II" . 
512 
)( 32 )( 16 
••• 
••• 
, 
~o:: 
~O 
~ 
(262144) 
--: 
•.... 


0:: 
0:: 
I 


:::'" 
T 
'-- 
:=:-- 
1---- 
32 '---1 
- 
1- 
..J 
•• 
SENSE AMP. 


:=:-- 
0 
h1 


1:::'" 
0:: X 
~ 
COLUMN 
ADDRESS 
;::" 
z0 
DECODER 
:' 
v 
0:: 
< 
0 
;::" 
~ 
~ 
- 
~ 
< 
COLUMN 
ADDRESS 
••....• 
« 
~o:: 
REGISTER 
8 
0 
v ••• 
- 
oz~H ~ 
~~~~,l~.J,l~~ r- 


I 
CE 
AOAl 
A2 A3 A4Al0 


r-LJ 


e 
~ 
e 
CE 


AS 
A6 
A7 
A8 
A9 
All 
A12 
Al3 
A14 


~ 
CE 
OE 
RIW 
1/01 -1/08 
POWER 
MODE 


Read 
L 
L 
H 
Dour 
1000 


Write 
L 
* 
L 
DIN 
1000 


Output 
Deselect 
L 
H 
H 
High-Z 
1000 


Standby 
H 
* 
* 
High-Z 
'DOS 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power 
Supply 
Voltage 
-0.3 - 7.0 
V 


V1N 
Input Voltage 
-0.3* - 7.0 
V 


VI10 
Input and Output 
Voltage 
-0.5* - Voo + 0.5 
V 


Po 
Power 
Dissipation 
1.0/0.8/0.6** 
W 


TSOLOER 
Soldering 
Temperature 
* Time 
260 *10 
°C * sec 


TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TOPR 
Operating 
Temperature 
-40 - 85 
°C 


* 
-3.OVwith a pulse width of 50ns 
*. Package dependent: 0.6 inch 1.0W, 0.3 inch 0.8W, 0.45 inch 0.6W 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 


VIH 
Input 
High Voltage 
2.4 
- 
Voo + 0.3 
V 
Vil 
Input 
Low Voltage 
-0.3' 
- 
0.6 


VOH 
Data 
Retention 
Supply 
Voltage 
2.0 
- 
5.5 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
VIN = 0 - Voo 
- 
- 
±1.0 
fJA 


ILO 
Output 
Leakage 
Current 
cr = VIH or RJW = V1l or N = VIH 
- 
- 
±1.0 
fJA 
Vour= 
0 - Voo 


10H 
Output 
High Current 
VOH = 2.4V 
-1.0 
- 
- 
mA 


10l 
Output 
Low Current 
VOL = O.4V 
4.0 
- 
- 
mA 
cr = Vil 
tcycle = 11-lS 
- 
10 
- 


10001 


RJW = VIH 
Other 
Input = VIWVll 
!cycle = Min. cycle 
- 
- 
70 
'our = OmA 


Operating 
Current 
cr = 0.2V 
!cycle = 11-lS 
- 
5 
- 
mA 


RJW = Voo - 0.2V 
10002 
Other 
Input 
tcycle = Min. cycle 
60 
= Voo - 0.2V/0.2V 
- 
- 


lour = OmA 


100Sl 
cr = VIH 
- 
- 
3 
mA 


Standby 
Current 
cr = Voo - 0.2V 
Ta = -40 - 85°C 
- 
- 
50 
100S2 
Voo = 2.0V 
- 5.5V 
Ta = 25°C 
2 
fJA 
- 
- 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
VIN = GND 
10 


Cour 
Output 
Capacitance 
Vour= 
GND 
10 
pF 


TC5525 7BPI/BFI/BSPI/B 
FTI/BTRI-1 OL 
UNIT 


SYMBOL 
PARAMETER 
MIN. 
MAX. 


tRC 
Read 
Cycle 
Time 
100 
- 


tACC 
Address 
Access 
Time 
- 
100 


tco 
U Access 
Time 
- 
100 


tOE 
Output 
Enable 
to Output 
in Valid 
- 
50 


tCOE 
Chip 
Enable (U) to Output 
in Low-Z 
5 
- 
ns 


tOEE 
Output 
Enable 
to Output 
in Low-Z 
0 
- 


ta~ 
Chip 
Enable (U) to Output 
in High-Z 
- 
50 


taDo 
Output 
Enable 
to Output 
in High-Z 
- 
40 


tOH 
Output 
Data Hold Time 
10 
- 


TC55257BPI/BFI/BSPI/BFTI/BTR 
1-1OL 
UNIT 


SYMBOL 
PARAMETER 
MIN. 
MAX. 


twc 
Write 
Cycle Time 
100 
- 


twP 
Write 
Pulse 
Width 
70 
- 


tcw 
Chip Selection 
to End of Write 
90 
- 


tAS 
Address 
Setup 
Time 
0 
- 


tWR 
Write 
Recovery 
Time 
5 
- 
ns 


toDw 
RIW to Output 
in High-Z 
- 
50 


tOEw 
R!W to Output 
in Low-Z 
0 
- 


tDs 
Data Setup 
Time 
40 
- 


tDH 
Data Hold Time 
0 
- 


Input 
Pulse 
Levels 
2.6V/0.4V 


Input 
Pulse 
Rise and Fall Time 
5ns 


Input Timing 
Measurement 
Reference 
Levels 
2.4V/0.6V 


Output 
Timing 
Measurement 
Reference 
Levels 
2.2V/0.8V 


Output 
Load 
1 TTL Gate and CL = 100pF 


Timing Waveforms 


Read Cycle (1) 


Notes: 


1. RN.J is high for read cycles. 


2. If the CE low transition occurs coincident 
with or after the RN.J low transition, 
outputs 
remain in a high impedance 


state. 


3. If the CE high transition 
occurs coincident 
with or prior to the RN.J high transition, 
outputs 
remain 


in a high impedance 
state. 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VOH 
Data Retention Supply Voltage 
2.0 
- 
5.5 
V 
I VOH = 3.0V 
- 
- 
30 
IOOS2 
Standby Current 
I VOH = 5.5V 
50 
~ 
- 
- 


tCOR 
Chip Deselect to Data Retention 
Mode 
0 
- 
- 


Recovery Time 
tRC(1) 
J.lS 
tR 
- 
- 


Static RAM 


Notes 


TOSHIBA 


Description 


The TC55257CPL 
is a 262,144 
bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from 
a single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating current of 
5mA/MHz 1!Jp.) and a minimum cycle time of 70ns. 
When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 2I.lA at room tem- 
perature. The TC55257CPL 
has two control inputs. Chip enable (CE) allows for device selection and data retention control, while 
an output enable input (OE) provides fast memory access. The TC55257CPL 
is suitable for use in microprocessor 
systems where 
high speed, low power, and battery backup are required. 
The TC55257CPL 
is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack- 
age, and a thin small outline plastic package (forward type, reverse type). 


Features 
Pin Connection (TopView) 


• Low power dissipation: 
27.5mW/MHz 
(typ.) 
0 
28 
PIN DIP & SOP 


• Standby 
current: 
1OO~ 
(max.) 


• Single 5V power supply 


• Access time (max.) 


TC55257CPl/C 
Fl/CSPl/C 
FTl/CTRl 


-70 
-85 
-10 


Access Time 
70ns 
85ns 
100ns 
cr Access Time 
70ns 
85ns 
100ns 
DE Access Time 
35ns 
45ns 
50ns 


• Power down feature: 
CE 


• Data retention supply voltage: 
2.0 - 5.5V 


• Inputs and outputs 
TIL 
compatible 


• Package 
TC55257CPL: 
DIP28-P-600 


TC55257CFL 
: SOP28-P-450 
TC55257CSPL 
: DIP28-P-300B 
TC55257CFTL 
: TSOP28-P 
TC55257CTRL 
: TSOP28-P-A 


AO - A14 
Address Inputs 


RJW 
ReadlWrite Control Input 
DE 
Output Enable Input 
cr 
Chip Enable Input 


1/01 -1/08 
Data Input/Output 


Voo 
Power (+5V) 


GND 
Ground 


A14 


Al2 
A7 
A6 


AS 
A4 


A3 


A2 


Al 


AO 


1101 
1102 
1103 
GND 


I 
28 


2 
27 


3 
26 
4 
25 
5 
24 
6 
23 
7 
22 
8 
21 


9 
20 
10 
19 
11 
18 
12 
17 
13 
16 
14 
15 


voo 
RIW 


All 
A8 
A9 


All 


OE 


AIO 


CE 


1/08 
1/07 
1106 


liDS 


1/04 


PIN NO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 


PIN NAME 
DE 
A,l 
Ag 
As 
A'3 
RIW 
VDD 
A'4 
A12 
A7 
A6 
As 
A4 
A3 


PIN NO. 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 


PIN NAME 
A2 
A, 
Ao 
1/01 
1102 
1103 
GND 
1/04 
1105 
1106 
1/07 
1108 
cr 
A,o 


-L .L 
"'1 
~ 
Voo 
- 
'" 
'" 
'" a: 
'" -.- 
~ 
GND 
•••••• 
•••a: 
, 
MEMORY 
CELL 
a:~ 
a:'" 
, 
0'" 
00 
,..., 
ARRAY 
8 •• 
0- 
00 -, 
<l:1:' 
<l:v 
"" 
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S12x64x8 
Ic:::: 
••• 
••• 
, 
- 
I".::: 
~ a: 
~O 
-!... 
(262144) 
--: 
.. 


I<:::""'" a: 
a: 
I 
::-- 
- 


~; 


•• - - - 
64 
• - - - ~ 


1 
... 
R 
0 
SENSE AMP. 
:'" 
a: 
~ 
~ 
COLUMN 
ADDRESS 
1- 
::-- 
z0 
DECODER 
::-- 
v 
a:0 
I 
::'" 
c( 
~ 
t:: 
~ 
<l: 
COLUMN 
ADDRESS 
- 


c( 
~a: 
REGISTER 
8 
0 
v 
••• 
'- 
OZ~1 ~~ ~ b~~L r- 


CE 
ADAI 
A2 A3 A4A1D 


-lJ 


E 
~ 


E 
""- 
CE 
•..... 


AS 
A6 
A7 
AS 
A9 
All 
A12 
A13 
A14 


~N 
CE 
DE 
R/W 
1/01 -1/08 
POWER 
MODE 


Read 
L 
L 
H 
DOUT 
1000 


Write 
L 
" 
L 
DIN 
1000 


Output 
Deselect 
L 
H 
H 
High-Z 
1000 


Standby 
H 
" 
" 
High-Z 
loos 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power 
Supply 
Voltage 
-0.3 - 7.0 
V 


VIN 
Input Voltage 
-0.3" - 7.0 
V 


VI/O 
Input and Output 
Voltage 
-0.5* - Voo + 0.5 
V 


Po 
Power 
Dissipation 
1.0/0.8/0.6" 
W 


TSOLOER 
Soldering 
Temperature' 
Time 
260 ·10 
°C'sec 


TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TOPR 
Operating 
Temperature 
0-70 
°C 


• 
-3.0V with a pulse width of 50ns 


•• Package dependent: 0.6 inch 1.0W, 0.3 inch 0.8W, 0.45 inch 0.6W 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 


VIH 
Input 
High Voltage 
2.2 
- 
Voo + 0.3 
V 
VIL 
Input 
Low Voltage 
-0.3- 
- 
0.8 


VOH 
Data 
Retention 
Supply 
Voltage 
2.0 
- 
5.5 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
VIN = 0 - Voo 
- 
- 
±1.0 
lJA 


ILO 
Output 
Leakage 
Current 
CE = VIH or RJW = VIL or OE = V1H 
- 
- 
±1.0 
lJA 
VOUT= 
0 - Voo 


10H 
Output 
High Current 
VOH = 2.4V 
-1.0 
- 
- 
mA 


10L 
Output 
Low Current 
VOL = O.4V 
4.0 
- 
- 
mA 


CE = VIL 
!cycle = 1~ 
- 
10 
- 


10001 
RJW= 
V1H 
Other 
Input = VIHNIL 
tcycle = Min. cycle 
- 
- 
70 
lOUT = OmA 


Operating 
Current 
CE = 0.2V 
tcycle = 1~ 
- 
5 
- 
mA 


RJW = Voo - 0.2V 
10002 
Other 
Input 
!cycle = Min. cycle 
60 
= Voo - 0.2V/0.2V 
- 
- 


lOUT = OmA 


100S1 
CE = VIH 
- 
- 
3 
mA 


Standby 
Current 
CE = Voo - 0.2V 
Ta = 0 - 70°C 
- 
- 
100 
100S2 
Voo = 2.0V 
- 5.5V 
Ta = 25°C 
2 
lJA 
- 
- 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
VIN = GND 
10 


COUT 
Output 
Capacitance 
VOUT= 
GND 
10 
pF 


TC55257CPL/CFL/CSPL/C 
FTL/CTRL 


SYMBOL 
PARAMETER 
-70 
-85 
-10 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Read 
Cycle 
Time 
70 
- 
85 
- 
100 
- 


tACC 
Address 
Access 
Time 
- 
70 
- 
85 
- 
100 


tco 
GE Access 
Time 
- 
70 
- 
85 
- 
100 


tOE 
Output 
Enable 
to Output 
in Valid 
- 
35 
- 
45 
- 
50 


tCOE 
Chip 
Enable 
(GE) to Output 
in Low-Z 
10 
- 
10 
- 
10 
- 
ns 


tOEE 
Output 
Enable 
to Output 
in Low-Z 
5 
- 
5 
- 
5 
- 


tOD 
Chip 
Enable 
(GE) to Output 
in High-Z 
- 
25 
- 
30 
- 
50 


tODO 
Output 
Enable 
to Output 
in High-Z 
- 
25 
- 
30 
- 
40 


tOH 
Output 
Data 
Hold Time 
10 
- 
10 
- 
10 
- 


TC55257C PL/CFL/CSPL/CFTL/CTRL 


SYMBOL 
PARAMETER 
-70 
-85 
-10 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write 
Cycle 
Time 
70 
- 
85 
- 
100 
- 


twP 
Write 
Pulse 
Width 
50 
- 
60 
- 
70 
- 


tcw 
Chip Selection 
to End of Write 
60 
- 
65 
- 
90 
- 


tAS 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 


tWR 
Write 
Recovery 
Time 
0 
- 
0 
- 
0 
- 
ns 


tODW 
RfW to Output 
in High-Z 
- 
25 
- 
30 
- 
50 


tOEW 
RfW to Output 
in Low-Z 
5 
- 
5 
- 
5 
- 


tDS 
Data Setup 
Time 
30 
- 
40 
- 
40 
- 


tDH 
Data 
Hold Time 
0 
- 
0 
- 
0 
- 


Input Pulse 
Levels 
2.4V/0.6V 


Input 
Pulse 
Rise and Fall Time 
5ns 


Input Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Load 
1 TTL Gate 
and CL = 100pF 


tRe 


AOORESSES 
~_· 
-' 
t 
tAee 


twc 


-------twR 
~:- 


if 
•• 
twP 


''"~ 
.~ 


DATA 
STABLE 
~ 


Notes: 


1. RfIN is high for read cycles. 


2. If the CE low transition occurs coincident 
with or after the RfIN low transition, 
outputs 
remain in a high impedance 


state. 


3. If the CE high transition 
occurs coincident 
with or prior to the RfIN high transition, 
outputs 
remain 


in a high impedance 
state. 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VOH 
Data 
Retention 
Supply 
Voltage 
2.0 
- 
5.5 
V 


I VOH = 3.0V 
- 
- 
50 


IOOS2 
Standby 
Current 


I VOH = 5.5V 
100 
J.1A 
- 
- 


teOR 
Chip 
Deselect 
to Data 
Retention 
Mode 
0 
- 
- 
ns 
tR 
Recovery 
Time 
tRC(1) 
- 
- 


TOSHIBA 


Description 


The TC55257CPL 
is a 262,144 
bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from 
a single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating current of 
5mA/MHz ili1J.) and a minimum cycle time of 70ns. 
When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 2j.lA at room tem- 


perature. The TC55257CPL 
has two control inputs. Chip enable (CE) allows for device selection and data retention control, while 


an output enable input (OE) provides fast memory access. The TC55257CPL 
is suitable for use in microprocessor 
systems where 


high speed, low power, and battery backup are required. 
The TC55257CPL 
is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack- 


age, and a thin small outline plastic package (forward type, reverse type). 


Features 


• Low power dissipation: 


• Standby current: 


• Single 5V power supply 


• Access time (max.) 


27.5mW/MHz 
(typ.) 


2~ 
(max.) at Ta = 25°C 


TC55257C PL/CFL/CS PL/C FTL/CTRL 


-70L 
-85L 
-10L 


Access Time 
70ns 
85ns 
100ns 


CE Access Time 
70ns 
85ns 
100ns 


DE Access lime 
35ns 
45ns 
50ns 


• Power down feature: 
CE 


• Data retention supply voltage: 
2.0 - 5.5V 


• Inputs and outputs 
TTL compatible 


• Package 
TC55257CPL: 
DIP28-P-600 


TC55257CFL 
: SOP28-P-450 


TC55257CSPL 
: DIP28-P-300B 


TC55257CFTL 
: TSOP28-P 


TC55257CTRL 
: TSOP28-P-A 


AO - A14 
Address Inputs 


PJIN 
ReadlWrite Control Input 


OE 
Output Enable Input 
IT 
Chip Enable Input 


1/01 - 1/08 
Data Input/Output 


Voo 
Power (+5V) 


GND 
Ground 


A14 


A12 
A7 
A6 


AS 


A4 


A3 
A2 


AI 
AO 


1/01 


1/02 
1/03 
GND 


( 
1 
~ 
28 ] 


2 
27 


3 
26 
4 
25 
5 
24 
6 
23 
7 
Z2 
8 
21 


9 
20 
10 
19 


11 
18 
12 
17 
13 
16 
14 
15 


voo 
rvw 


All 
A8 
A9 


All 


OE 
AIO 


CE 


1/08 


1/07 


1/06 


1/05 


1/04 


PIN NO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 


PIN NAME 
DE 
A'l 
Ag 
As 
A'3 
RIW 
Voo 
A'4 
A'2 
A7 
A6 
As 
A4 
A3 


PIN NO. 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 


PIN NAME 
A2 
Al 
Ao 
1/01 
1/02 
1/03 
GND 
1/04 
1/05 
1/06 
1107 
1/08 
CE 
AlO 
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I 
MEMORY 
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1 
oJ 


~ 


::' 
0 
" 
SENSE AMP. 
:::-- 
II: Ll 
~ 
COLUMN 
ADDRESS 
::' 
z0 
DECODER 
::' 
u 
II: 
0 
I 
I 
:::' 
<t 
~ 
~ 
<t 
COLUMN 
ADDRESS F 


•....••... 
« 
:.:a: 
REGISTER 
8 
0 
uw 
I 
'- 
OZ~~..., 
~ ~ ~~~.L~ r- 
- 
( 
CE 
AOA 1 A2 A3 A4A10 


I ~ 


E 
~ 


E 
CE 


AS 
A6 
A7 
A8 
A9 
All 
Al2 
A13 
Al4 


~N 
CE 
OE 
R/W 
1/01-1/08 
POWER 
MODE 


Read 
L 
L 
H 
DOUT 
1000 


Write 
L 
, 
L 
DIN 
1000 


Output 
Deselect 
L 
H 
H 
High-Z 
1000 


Standby 
H 
, 
, 
High-Z 
loos 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power 
Supply 
Voltage 
-0.3 - 7.0 
V 


V1N 
Input Voltage 
-0.3' 
- 7.0 
V 


V110 
Input and Output 
Voltage 
-OS - Voo + 0.5 
V 


Po 
Power 
Dissipation 
1.010.8/0.6" 
W 


TSOLOER 
Soldering 
Temperature· 
Time 
260·10 
°C· 
sec 


TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TOPA 
Operating 
Temperature 
0-70 
°C 


• 
-3.0V with a pulse width of 50ns 
" 
Package dependent: 0.6 inch 1.0W, 0.3 inch 0.8W, 0.45 inch O.6W 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VDD 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 


V1H 
Input High Voltage 
2.2 
- 
VDD + 0.3 
V 
V1L 
Input 
Low Voltage 
-0.3' 
- 
0.8 


VDH 
Data 
Retention 
Supply 
Voltage 
2.0 
- 
5.5 


SYMBOL 
PARAMETER 
TEST CONOITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
V1N = 0 - VDD 
- 
- 
±1.0 
~A 


ILO 
Output 
Leakage 
Current 
CE = V1H or RIW = V1Lor OE = V1H 
- 
- 
±1.0 
~ 
VOUT=O 
- VDD 


IOH 
Output 
High Current 
VOH = 2.4V 
-1.0 
- 
- 
mA 


IOL 
Output 
Low Current 
VOL = 0.4V 
4.0 
- 
- 
mA 


CE = V1L 
tcycle = l~s 
- 
10 
- 


IDD01 
RIW=V1H 
Other 
Input = V1HN1L 
tcycle = Min. cycle 
- 
- 
70 
lOUT = OmA 


Operating 
Current 
CE = 0.2V 
tcycle = l~s 
- 
5 
- 
mA 


RIW = VDD - 0.2V 
IDD02 
Other 
Input 
tcycle = Min. cycle 
60 
= VDD - 0.2V/0.2V 
- 
- 


lOUT = OmA 


IDDS1 
IT =V1H 
- 
- 
3 
mA 


Standby 
Current 
IT = VDD - 0.2V 
Ta = 0 - 70°C 
- 
- 
20 
IDDS2 
VDD = 2.0V 
- 5.5V 
Ta = 25°C 
2 
~A 
- 
- 


SYMBOL 
PARAMETER 
TEST CONOITION 
MAX. 
UNIT 


C1N 
Input 
Capacitance 
V1N = GND 
10 


COUT 
Output 
Capacitance 
VOUT= 
GND 
10 
pF 


TC55257CPl/CFl/CSPl/C 
FTl/CTRl 


SYMBOL 
PARAMETER 
·70l 
-85l 
·10l 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRc 
Read Cycle Time 
70 
- 
85 
- 
100 
- 


tAcc 
Address Access Time 
- 
70 
- 
85 
- 
100 


tco 
CE Access Time 
- 
70 
- 
85 
- 
100 


toE 
Output Enable to Output in Valid 
- 
35 
- 
45 
- 
50 


tCOE 
Chip Enable (CE) to Output in Low-Z 
10 
- 
10 
- 
10 
- 
ns 


tOEE 
Output Enable to Output in Low-Z 
5 
- 
5 
- 
5 
- 


too 
Chip Enable (eE) to Output in High-Z 
- 
25 
- 
30 
- 
50 


tooo 
Output Enable to Output in High-Z 
- 
25 
- 
30 
- 
40 


tOH 
Output Data Hold Time 
10 
- 
10 
- 
10 
- 


TC55257CPl/C 
Fl/CSPl/C 
FTl/CTR l 


SYMBOL 
PARAMETER 
-70l 
-85l 
-10l 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write Cycle Time 
70 
- 
85 
- 
100 
- 


twP 
Write Pulse Width 
50 
- 
60 
- 
70 
- 


tcw 
Chip Selection to End of Write 
60 
- 
65 
- 
90 
- 


tAS 
Address Setup Time 
0 
- 
0 
- 
0 
- 


tWR 
Write Recovery Time 
0 
- 
0 
- 
0 
- 
ns 


toow 
RIW to Output in High-Z 
- 
25 
- 
30 
- 
50 


tOEW 
RIW to Output in Low-Z 
5 
- 
5 
- 
5 
- 


tos 
Data Setup Time 
30 
- 
40 
- 
40 
- 


tOH 
Data Hold Time 
0 
- 
0 
- 
0 
- 


Input Pulse Levels 
2.4V/0.6V 


Input Pulse Rise and Fall Time 
5ns 


Input Timing Measurement Reference Levels 
1.5V 


Output Timing Measurement Reference Levels 
1.5V 


Output Load 
1 TTL Gate and CL = 100pF 


Timing Waveforms 


Read Cycle 
(1) 
f 


tRC 


ADDRESSES 


tACC 
•. 
• 


tCQ 
•. 


tOE 
.. 
OE 


twc 
--~'- 
tWR 
twP 
) 


Notes: 


1. R/W is high for read cycles. 


2. If the CE low transition 
occurs coincident 
with or after the R/W low transition, 
outputs 
remain in a high impedance 


state. 


3. If the CE high transition 
occurs coincident 
with or prior to the R/W high transition, 
outputs 
remain 


in a high impedance 
state. 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VOH 
Data 
Retention 
Supply 
Voltage 
2.0 
- 
5.5 
V 
I VOH = 3.0V 
- 
- 
10' 
IOOS2 
Standby 
Current 
I VOH = 5.5V 
20 
~ 
- 
- 


tCOR 
Chip 
Deselect 
to Data 
Retention 
Mode 
0 
- 
- 
ns 
tR 
Recovery 
Time 
tRC(1) 
- 
- 


TOSHIBA 


Description 


The TC55257CPI 
is a 262,144 bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from a 
single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating current of 
5mNMHz 
i!YP.) and a minimum cycle time of 85ns. 
When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 2j.tA at room tem- 


perature. The TC55257CPI 
has two control inputs. Chip enable (CE) allows for device selection and data retention control, while an 


output enable input (OE) provides fast memory access. The TC55257CPI 
is suitable for use in microprocessor 
systems where high 
speed, low power, and battery backup are required. The 
TC55257CPI 
is guaranteed 
over 
an operating 
temperature 
range 
of -40 - 85°C so the TC55257CPI 
is suitable 
for use in wide operating 
temperature 
systems. 


The TC55257CPI 
is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack- 


age, and a thin small outline plastic package (forward type, reverse type). 


Features 
Pin Connection (Top View) 


• Low power dissipation: 
27.5mW/MHz 
(typ.) 


• Standby 
current: 
200l-\A (max.) 


• Single 5V power supply 


• Access time (max.) 


TC55257C PI/CFI/CSPI/C HI/CTRI 


-85 
-10 


Access 
Time 
85ns 
100ns 


CE Access 
Time 
85ns 
lOOns 


OE Access 
Time 
45ns 
50ns 


• Power down feature: 
CE 


• Data retention supply voltage: 
2.0 - 5.5V 


• Inputs and outputs 
TIL 
compatible 


• Wide operating 
temperature: 
-40 - 85°C 


• Package 
TC55257CPI 
: DIP28-P-600 


TC55257CFI 
: SOP28-P-450 


TC55257CSPI 
: DIP28-P-300B 


TC55257CFTI 
: TSOP28-P 


TC55257CTRI 
: TSOP28-P-A 


A14 


A12 
A7 
A6 
AS 


A4 


A3 
A2 


AI 
AO 


1/01 


1102 
1/03 
GNO 


[ 1 


....., 
28 


2 
27 


3 
26 
4 
25 
5 
24 


6 
23 
7 
22 


8 
21 


9 
20 
10 
19 


11 
18 
12 
17 
13 
16 
14 
15 


Voo 
(forward 
type) 
(reverse 
type) 


RIW 


AU 
4 
A8 
A9 
All 


OE 
Al0 


CE 


1108 


1/07 


1/06 


1/05 


1/04 


5 
28 
28 


AO - A14 
Address 
Inputs 


RNV 
ReadlWrite 
Control 
Input 


OE 
Output 
Enable 
Input 
IT 
Chip 
Enable 
Input 


1/01 - 1/08 
Data 
InputlOutput 


Voo 
Power 
(+5V) 


GND 
Ground 


PIN NO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 


PIN NAME 
OE 
All 
Ag 
As 
A'3 
RNV 
Voo 
A14 
A12 
A7 
A6 
As 
A4 
A3 


PIN NO. 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 


PIN NAME 
A2 
AI 
Ao 
1/01 
1/02 
1/03 
GND 
1/04 
1/05 
1/06 
1/07 
1/08 
CE 
AIO 


-L --L 
....., 
~ 
Voo 
••• 
••• 
••• 
or: 
II> -.- 
~ 
GND 
•••••• 
••• a:: 
a::~ 
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, 
MEMORY 
CELL 
I 
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"'I 
ARRAY 
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- 
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~O 
, 
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1 
~ 
R 
:' 
0 
SENSE AMP. 
1::::-- 
a:: lr" 
- 
~ 
r- 
:' 
Z 
COLUMN 
ADDRESS 
0 
DECODER 
::::-- 
v 
a::0 
I 
:" 
- 
c( 
~ 
~ 
c( 
COLUMN 
ADORESS 
f-*- 


•..•... 


c( 
:w:cz: 
REGISTER 
0 
uw 
8 
- 
OZ~w1 
~ ~ + 
+ tL r- 
U\:7- 


<: 
CE 
AO Al 
A2 A) A4A 10 


r-l..-t 


E 
r--' 


e 
CE 
V 


AS 
A6 
A7 
AS 
A9 
All 
A12 
AU 
A14 


~ 


CE 
DE 
R/W 
1/01 -1/08 
POWER 
MODE 


Read 
L 
L 
H 
Dour 
IDDO 


Write 
L 
* 
L 
DIN 
IDDO 


Output 
Deselect 
L 
H 
H 
High-Z 
IDDO 


Standby 
H 
* 
* 
High-Z 
IDDS 


SYMBOL 
ITEM 
RATING 
UNIT 


VDD 
Power 
Supply 
Voltage 
-0.3 - 7.0 
V 


V1N 
Input Voltage 
-0.3* 
- 7.0 
V 


VI/O 
Input and Output 
Voltage 
-0.5* 
- VDD + 0.5 
V 


PD 
Power 
Dissipation 
1.0/0.8/0.6** 
W 


TSOLDER 
Soldering 
Temperature· 
Time 
260·10 
·C· 
sec 


TSTRG 
Storage 
Temperature 
-55 - 150 
·C 


TOPR 
Operating 
Temperature 
-40 - 85 
·C 


• 
-3.0V with a pulse width of 50ns 
•• Package dependent: 0.6 Inch 1.0W, 0.3 inch O.8W, 0.45 inch 0.6W 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 


V1H 
Input 
High Voltage 
204 
- 
Voo + 0.3 
V 
V1L 
Input Low Voltage 
-0.3* 
- 
0.6 


VOH 
Data 
Retention 
Supply 
Voltage 
2.0 
- 
5.5 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
V1N=0-VOO 
- 
- 
±1.0 
IlA 


ILO 
Output 
Leakage 
Current 
CE = V1H or RIW = V1Lor OE = V1H 
- 
- 
±1.0 
IlA 
Vour=O 
- Voo 


10H 
Output 
High Current 
VOH = 204V 
-1.0 
- 
- 
mA 


10L 
Output 
Low Current 
VOL = Oo4V 
4.0 
- 
- 
mA 


CE = V1L 
tcycle = 11-ls 
- 
10 
- 


10001 
RIW=V1H 
Other 
Input = V1HN1L 
tcycle = Min. cycle 
- 
- 
70 


lour 
= OmA 


Operating 
Current 
CE = 0.2V 
tcycle = 11-ls 
- 
5 
- 
mA 


RIW = Voo - 0.2V 
10002 
Other 
Input 
tcycle = Min. cycle 
60 
= Voo - 0.2V/0.2V 
- 
- 


lour 
= OmA 


100S1 
CE = V1H 
- 
- 
3 
mA 


Standby 
Current 
CE = Voo - 0.2V 
Ta = -40 - 85°C 
- 
- 
200 
100S2 
I-lA 
Voo = 2.0V 
- 5.5V 
Ta = 25°C 
- 
2 
- 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
V1N = GND 
10 


Cour 
Output 
Capacitance 
Vour= 
GND 
10 
pF 


TC55257CPI/C 
FI/CSPI/CFTI/CTR 
I 


SYMBOL 
PARAMETER 
·B5 
·10 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Read Cycle Time 
85 
- 
100 
- 


tAcc 
Address Access Time 
- 
85 
- 
100 


tco 
CE Access Time 
- 
85 
- 
100 


tOE 
Output Enable to Output in Valid 
- 
45 
- 
50 


tCOE 
Chip Enable (CE) to Output in Low-Z 
5 
- 
5 
- 
ns 


tOEE 
Output Enable to Output in Low-Z 
0 
- 
0 
- 


too 
Chip Enable (CE) to Output in High-Z 
- 
30 
- 
50 


tooo 
Output Enable to Output in High-Z 
- 
30 
- 
40 


tOH 
Output Data Hold Time 
10 
- 
10 
- 


TC55257CPI/C 
FI/CSPI/CFTI/CTR 
I 


SYMBOL 
PARAMETER 
·B5 
·10 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write Cycle Time 
85 
- 
100 
- 


twP 
Write Pulse Width 
60 
- 
70 
- 


tcw 
Chip Selection to End of Write 
65 
- 
90 
- 


tAs 
Address Setup Time 
0 
- 
0 
- 


tWR 
Write Recovery Time 
5 
- 
5 
- 
ns 


to ow 
RfIN to Output in High-Z 
- 
30 
- 
50 


tOEw 
RfIN to Output in Low-Z 
0 
- 
0 
- 


tos 
Data Setup Time 
40 
- 
40 
- 


tOH 
Data Hold Time 
0 
- 
0 
- 


Input Pulse Levels 
2.6V/0.4V 


Input Pulse Rise and Fall Time 
5ns 


Input Timing Measurement Reference Levels 
1.5V 


Output Timing Measurement Reference Levels 
1.5V 


Output Load 
1 TTL Gate and CL = 100pF 


Timing Waveforms 


Read Cycle 
(1) 


twc 
====tw,t- 


twP 
• 
f 


~ 
(5 ) 
tos 
tOH~I_ 


DATA 
,,:.::- 
_ 


·~I 


====O=A=TA===ST=A=B=L=E==_ 


Notes: 


1. RIW is high for read cycles. 


2. If the CE low transition 
occurs coincident 
with or after the RIW low transition, 
outputs 
remain in a high impedance 


state. 


3. If the CE high transition 
occurs coincident 
with or prior to the RIW high transition, 
outputs 
remain 


in a high impedance 
state. 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VOH 
Data 
Retention 
Supply 
Voltage 
2.0 
- 
5.5 
V 


I VOH = 3.0V 
- 
- 
100 


loos2 
Standby 
Current 
I VOH = 5.5V 
200 
lJA 
- 
- 


tCOR 
Chip 
Deselect 
to Data 
Retention 
Mode 
0 
- 
- 
ns 


tR 
Recovery 
Time 
tRC(1) 
- 
- 


TOSHIBA 


TC55257CPI/CF1/CSPI/CFIl/CfRI-85L/lOL 


Description 


The TC55257CPI 
is a 262,144 bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from a 


single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating current of 


5mNMHz 
ili1J.) and a minimum cycle time of 85ns. 
. 


When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 2jlA at room tem- 


perature. The TC55257CPI 
has two control inputs. Chip enable (CE) allows for device selection and data retention control, while an 


output enable input (OE) provides fast memory access. The TC55257CPI 
is suitable for use in microprocessor 
systems where high 


speed, low power, and battery backup are required. The TC55257CPI 
is guaranteed 
over 
an operating 
temperature 
range of 
-40 - 85°C so the TC55257CPI 
is suitable for use in wide operating 
temperature 
systems. 


The TC55257CPI 
is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack- 
age, and a thin small outline plastic package (forward type, reverse type). 


Features 
Pin Connection (Top View) 


• Low power dissipation: 
27.5mW/MHz 
(typ.) 


• Standby current: 
2).lA (max.) at Ta = 25°C 


• Single 5V power supply 


• Access time (max.) 


TC55257CPI/C FI/CSPI/CFTI/CTR I 


-85l 
-10l 


Access Time 
85ns 
lOOns 


CE Access Time 
85ns 
100ns 


OE Access Time 
45ns 
50ns 


• Power down feature: 
CE 


• Data retention supply voltage: 
2.0 - 5.5V 


• Inputs and outputs 
TTL compatible 


• Wide operating 
temperature: 
-40 - 85°C 


• Package 
TC55257CPI 
: DIP28-P-600 


TC55257CFI 
: SOP28-P-450 
TC55257CSPI 
: DIP28-P-300B 
TC55257CFTI 
: TSOP28-P 
TC55257CTRI 
: TSOP28-P-A 


AO - A14 
Address Inputs 


RIW 
ReadIWrite Control Input 


OE 
Output Enable Input 


CE 
Chip Enable Input 


1/01 - 1/08 
Data Input/Output 


Voo 
Power (+5V) 


GND 
Ground 


Al4 


Al2 
A7 
A6 
A5 


A4 


A3 


A2 


AI 


AO 


1/01 


1/02 


1/03 
GNO 


~~ 


..., 
28 
27 
[ 3 
26 


4 
25 


5 
24 


6 
23 
7 
22 


8 
21 


9 
20 


10 
19 


11 
18 


12 
17 


13 
16 
14 
15 


Voo 


fVW 


A13 
A8 
A9 


All 
oe 


AIO 
ce 


1/08 


1/07 
1106 


1/05 


1/04 


PINNO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 


PIN NAME 
OE 
A" 
Ag 
As 
A'3 
R!W 
Voo 
A'4 
A'2 
A7 
As 
As 
A4 
A3 


PIN NO. 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 


PIN NAME 
A2 
A, 
Ao 
1/01 
1/02 
1/03 
GND 
1/04 
1/05 
1/06 
1/07 
1/08 
CE 
AIO 


... 
••• 
ex: 


•••••• 
ex: I- 
0'" 
O- 
ct" 


&II 
~ex: 


ex: 


MEMORY CEll 
ARRAY 


512x64X8 
(262144) 


~VDD 


~GNO 


A5 
A6 
A7 
A8 
A9 
All 
A12 
A13 
A14 


~N 
CE 
OE 
R/W 
1/01 -1/08 
POWER 
MODE 


Read 
L 
L 
H 
DOUT 
1000 


Write 
L 
* 
L 
DIN 
1000 


Output 
Deselect 
L 
H 
H 
High-Z 
1000 


Standby 
H 
* 
* 
High-Z 
loos 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power 
Supply 
Voltage 
-0.3 - 7.0 
V 


VIN 
Input Voltage 
-0.3* - 7.0 
V 


VI/0 
Input and Output 
Voltage 
-0.5* - Voo + 0.5 
V 


Po 
Power 
Dissipation 
1.0/0.8/0.6** 
W 


TSOLOER 
Soldering 
Temperature· 
Time 
260·10 
°C· 
sec 


TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TOPR 
Operating 
Temperature 
-40 - 85 
°C 


• 
-3.0V with a pulse width of SOns 
•• Package dependent: 0.6 inch 1.0W, 0.3 inch 0.8W, 0.45 inch 0.6W 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VDD 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 


V1H 
Input High Voltage 
204 
- 
VDD + 0.3 
V 
V1L 
Input Low Voltage 
-0.3' 
- 
0.6 


VDH 
Data 
Retention 
Supply 
Voltage 
2.0 
- 
5.5 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
V1N = 0 - VDD 
- 
- 
±1.0 
~ 


ILO 
Output 
Leakage 
Current 
CE = V1H or RIW = V1Lor OE = V1H 
- 
- 
±1.0 
~A 
Vour= 
0 - VDD 


10H 
Output 
High Current 
VOH = 2.4V 
-1.0 
- 
- 
mA 


10L 
Output 
Low Current 
VOL = Oo4V 
4.0 
- 
- 
mA 
CE =V1L 
tcycle = 1~s 
- 
10 
- 


IDD01 


R1W=V1H 
Other 
Input = V1HN1L 
tcycle = Min. cycle 
- 
- 
70 


lour= 
OmA 


Operating 
Current 
CE = 0.2V 
tcycle = 1~s 
- 
5 
- 
mA 


RIW = VDD - 0.2V 
IDD02 
Other 
Input 
tcycle = Min. cycle 
60 
= VDD - 0.2V/0.2V 
- 
- 


lour 
= OmA 


IDDS1 
CE = V1H 
- 
- 
3 
mA 


Standby 
Current 
CE = VDD - 0.2V 
Ta = -40 - 85°C 
- 
- 
30 


IDDS2 
VDD = 2.0V 
- 5.5V 
Ta = 25°C 
2 
~A 
- 
- 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
V1N = GND 
10 


Cour 
Output 
Capacitance 
Vour= 
GND 
10 
pF 


TC55257CPI/C FI/CSPI/CHI/CTRI 


SYMBOL 
PARAMETER 
-85L 
-10L 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Read 
Cycle 
Time 
85 
- 
100 
- 


tAcc 
Address 
Access 
Time 
- 
85 
- 
100 


tco 
CE Access 
Time 
- 
85 
- 
100 


tOE 
Output 
Enable 
to Output 
in Valid 
- 
45 
- 
50 


tCOE 
Chip 
Enable 
(CE) to Output 
in Low-Z 
5 
- 
5 
- 
ns 


tOEE 
Output 
Enable 
to Output 
in Low-Z 
0 
- 
0 
- 


tOD 
Chip 
Enable 
(CE) to Output 
in High-Z 
- 
30 
- 
50 


tODO 
Output 
Enable 
to Output 
in High-Z 
- 
30 
- 
40 


tOH 
Output 
Data 
Hold Time 
10 
- 
10 
- 


TC5525 7CPIICFI/CSPI/CHI/CTR I 


SYMBOL 
PARAMETER 
-85L 
-10L 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write 
Cycle 
Time 
85 
- 
100 
- 


twP 
Write 
Pulse 
Width 
60 
- 
70 
- 


tcw 
Chip 
Selection 
to End of Write 
65 
- 
90 
- 


tAS 
Address 
Setup 
Time 
0 
- 
0 
- 


tWR 
Write 
Recovery 
Time 
5 
- 
5 
- 
ns 


tODw 
RIVI/ to Output 
in High-Z 
- 
30 
- 
50 


toEW 
RIW to Output 
in Low-Z 
0 
- 
0 
- 


tDs 
Data Setup 
Time 
40 
- 
40 
- 


tDH 
Data 
Hold Time 
0 
- 
0 
- 


Input 
Pulse 
Levels 
2.6V/0.4V 


Input 
Pulse 
Rise and Fall Time 
5ns 


Input Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Load 
1 TTL Gate and CL = 100pF 


twc 
============tw=. ~""---- 
twP 
• 
~ 


Timing Waveforms 


Read Cycle 
(1) 


__ 
t_oS 
"_4t_o_H_·1 


DATA 
STABLE 
_ 


Notes: 


1. RIW is high for read cycles. 


2. If the CE low transition 
occurs coincident 
with or after the RIW low transition, 
outputs 
remain in a high impedance 


state. 


3. If the CE high transition 
occurs coincident 
with or prior to the RIW high transition, 
outputs 
remain 


in a high impedance 
state. 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VOH 
Data 
Retention 
Supply 
Voltage 
2.0 
- 
5.5 
V 
I VOH = 3.0V 
- 
- 
15' 
looS2 
Standby 
Current 
I VOH = 5.5V 
30 
~ 
- 
- 


tCOR 
Chip 
Deselect 
to Data Retention 
Mode 
0 
- 
- 


ns 
tR 
Recovery 
Time 
tRC(1) 
- 
- 


TOSHIBA 


TC55100lAPL/ AFL/ AFIL/ ATRL-70/85/10(Ln 


Description 


The TC551 001 APL is a 1.048.576 
bit CMOS static random access memory organized as 131.072 words by 8 bits and operated 
from a single 5V power supply. Advanced 
circuit techniques 
provide both high speed and low power features with an operating cur- 


rent of 5mA/MHz 
(typ.) and a minimum cycle time of 70ns. When CE1 is a logical high. or CE2 is low. the device is placed in a low 
power standby mode in which the standby current is 2~ 
typically. The TC551 001 APL has three control inputs. Chip enable inputs 
(CE1, CE2) allow for device selection and data retention control. while an output enable input (OE) provides fast memory access. 
The TC551001APL 
is suitable for use in microprocessor 
systems where high speed. low power. and battery backup are required. 


The TC551 001 APL -(LT) has an operating temperature 
range of -20 - 7CJ'C so it is suitable for use in low temperature 
applications. 


The TC551001APL 
is offered in a standard dual-in-line 32-pin plastic package, a small outline plastic package, and a thin small 
outline plastic package (forward type, reverse type). 


Features 


• Low power dissipation: 


• Standby 
current: 


• Single 5V power supply 


• Access time (max.) 


27.5mW/MHz 
(typ.) 


100~(max.) 


TC551 001 APl/AFl/AFTl/ATR 
l 


-70(lT) 
-85(lT) 
-10(lT) 


Access 
Time 
70ns 
85ns 
100ns 


CE1 Access 
Time 
70ns 
85ns 
100ns 


CE2 Access 
Time 
70ns 
85ns 
100ns 


OE Access 
Time 
35ns 
45ns 
50ns 


• Power down feature: 
CE1, CE2 


• Data retention supply voltage: 
2.0 - 5.5V 


• Wide operating 
temperature: 
-20 - 70°C 


• Inputs and outputs 
TIL 
compatible 


• Package 
TC551001APL: 
DIP32-P-600 


TC551001AFL 
: SOP32-P-525 
TC551001AFTL 
: TSOP32-P-0820 


TC551001ATRL 
: TSOP32-P-0820A 


NC 
A16 
A14 
A12 
A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 
1/01 
1/02 
1/03 
GND 


Voo 
A15 
CE2 
RIW 
A13 
A8 
A9 
Allm- 
AlO 
rn 
1/08 
1/07 
1/06 
1105 
1104 


(forward 
type) 
(reverse type) 


AO - A16 
Address 
Inputs 


RIW 
ReadlWrite 
Control 
Input 


OE 
Output 
Enable 
Input 


CE1. 
CE2 
Chip 
Enable 
Inputs 


1/01 - 1/08 
Data 
Input/Output 


Voo 
Power 
(+5V) 


GND 
Ground 


NC 
No Connection 


PIN NO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 


PIN NAME 
A11 
Ag 
As 
A13 
RIW 
CE2 
A1S 
Voo 
NC 
A16 
A14 
A12 
A7 
A6 
As 
A4 


PIN NO. 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 


PIN NAME 
A3 
A2 
A1 
Ao 
1/01 
1/02 
1/03 
GND 
1/04 
1/05 
1/06 
1/07 
1/08 
CE1 
A10 
OE 


A7 
A8 
A9 
All 
A12 
A13 
A14 
A15 
A16 


MEMORY 
CELL 
ARRAY 
512x64x32 
(1048576) 


--e 
Voo 
--e GNO 


t 
CE 
AOAI 
A2 A3 A4ASA6 
AIO 


t>r 
RNI 
m 


CE2 


~N 
CE1 
CE2 
OE 
RIW 
1/01 -1/08 
POWER 
MOOE 


Read 
L 
H 
L 
H 
DOUT 
1000 


Write 
L 
H 
· 
L 
DIN 
1000 


Output 
Deselect 
L 
H 
H 
H 
High-Z 
1000 


H 
. 
· 
. 
High-Z 
loos 
Standby 
. 
L 
· 
. 
High-Z 
'OOS 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power 
Supply 
Voltage 
-0.3 - 7.0 
V 


VIN 
Input Voltage 
-0.3· - 7.0 
V 


VI/0 
Input and Output 
Voltage 
-0.5 - Voo + 0.5 
V 


Po 
Power 
Dissipation 
1.0/0.6" 
W 


TSOLOER 
Soldering 
Temperature· 
Time 
260·10 
°C· 
sec 


~ 
Storage 
Temperature 
-55 - 150 
°C 


TOPR 
Operating 
Temperature 
-20 - 70 
°C 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 


V1H 
Input 
High Voltage 
2.4 
- 
Voo + 0.3 
V 
V1L 
Input 
Low Voltage 
-0.3 
- 
0.6 


VOH 
Data 
Retention 
Supply 
Voltage 
2.0 
- 
5.5 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
V1N = 0 - Voo 
- 
- 
±1.0 
IlA 


'LO 
Output 
Leakage 
Current 
CE1 = V1H or CE2 = V1Lor RIW = V1Lor 
- 
- 
±1.0 
IlA 
OE = V1H,VOUT = 0 - Voo 


10H 
Output 
High Current 
VOH = 2.4V 
-1.0 
- 
- 
mA 


10L 
Output 
Low Current 
VOL = 0.4V 
4.0 
- 
- 
mA 


CE1 = V1Land CE2 
= V1H 
Min. 
- 
- 
70 


10001 
and RIW = V1H, 


tcycle 
10UT= OmA 
11ls 
- 
- 
20 


Other 
Inputs 
= V1HN1L 


Operating 
Current 
CE1 = 0.2V and 
Min. 
- 
- 
60 
mA 
CE2 = Voo - 0.2V 


10002 


RIW = Voo - 0.2V 
tcycle 
'OUT = OmA 
11ls 
- 
- 
10 


Other 
Inputs 
= Voo - 0.2V/0.2V 


'0051 
CE1 = V1H or CE2 = V1L 
- 
- 
3 
mA 


Standby 
Current 
CE1 = Voo - 0.2V or 
Ta = -20 - 70°C 
- 
- 
100 
10052(1) 
CE2 = 0.2V 
IlA 


Voo 
= 2.0V 
- 5.5V 
Ta = 25°C 
- 
2 
- 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


CIN 
Input Capacitance 
V1N = GND 
10 


COUT 
Output 
Capacitance 
VOUT = GND 
10 
pF 


TC551 001 APl/AFl/AFTL/ATR 
l 


SYMBOL 
PARAMETER 
-70(lT) 
-85(lT) 
-10(lT) 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRc 
Read Cycle Time 
70 
- 
85 
- 
100 
- 


tACC 
Address Access Time 
- 
70 
- 
85 
- 
100 


tC01 
CE1 Access Time 
- 
70 
- 
85 
- 
100 


tC02 
CE2 Access Time 
- 
70 
- 
85 
- 
100 


tOE 
Output Enable to Output in Valid 
- 
35 
- 
45 
- 
50 
ns 


tCOE 
Chip Enable (CE1. CE2) to Output in Low-Z 
5 
- 
5 
- 
5 
- 


IoEE 
Output Enable to Output in Low-Z 
0 
- 
0 
- 
0 
- 


too 
Chip Enable (CE1. CE2) to Output in High-Z 
- 
25 
- 
30 
- 
35 


tooo 
Output Enable to Output in High-Z 
- 
25 
- 
30 
- 
35 


tOH 
Output Data Hold Time 
10 
- 
10 
- 
10 
- 


TC551 001 APl/AFl/ 
AFTl/ATRl 


SYMBOL 
PARAMETER 
-70(LT) 
-85(LT) 
-10(LT) 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write Cycle Time 
70 
- 
85 
- 
100 
- 


twP 
Write Pulse Width 
50 
- 
60 
- 
60 
- 


tcw 
Chip Selection to End of Write 
60 
- 
75 
- 
80 
- 


tAS 
Address Setup Time 
0 
- 
0 
- 
0 
- 


tWR 
Write Recovery Time 
0 
- 
0 
- 
0 
- 
ns 


toow 
RIW to Output in High-Z 
- 
25 
- 
30 
- 
35 


IoEW 
RIW to Output in Low-Z 
0 
- 
0 
- 
0 
- 


tos 
Data Setup Time 
30 
- 
35 
- 
40 
- 


tOH 
Data Hold Time 
0 
- 
0 
- 
0 
- 


Input Pulse Levels 
2.6V/0.4V 


Input Pulse Rise and Fall Time 
5ns 


Input Timing Measurement Reference Levels 
1.5V 


Output Timing Measurement Reference Levels 
1.5V 


Output Load 
1 TTL Gate and CL = 100pF 


Timing Waveforms 


Read Cycle (1) 


twc 


---------t-wp 
--tw-.*"----- 
]' 


~"- 
DATA STABLE 
~ 


t 


OH 


• 
- 


DATA STABLE 
~ 


tos tOH. 
-- 


DATA 
STABlEW~ 


Notes: 


1. RNV is high for read cycles. 


2. If the CE1 low transition or CE2 high transition occurs coincident 
with or after the RNV low transition, 
outputs 
remain in 


a high impedance 
state. 


3. If the CE1 high transition 
or CE2 low transition 
occurs coincident 
with or prior to the RNV high transition, 
outputs 


remain in a high impedance 
state. 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VOH 
Data Retention Supply Voltage 
2.0 
- 
5.5 
V 


I VOH= 3.0V 
- 
- 
50 
loos2 
Standby Current 
IVOH = 5.5V 
100 
!!A 
- 
- 


tcOR 
Chip Deselect to Data Retention Mode 
0 
- 
- 
ns 


tR 
Recovery Time 
5 
- 
- 
ms 


Notes: 


1. In the CE1 controlled 
data retention mode, minimum 
standby current is achieved under the condition 
CE2 $ O.2V or 


CE2 ;::Voo - O.2V. 


2. If the V1H of CE1 is 2.4V in operation, 
during the period that the Voo voltage is going down from 4.5V to 2.6V, IOOS1 


current flows. 


TOSHIBA 


TC55100lAPL/ 
AFL/ AFTL/ ATRL-70L/85L/IOLCLn 


Description 


The TC551001APL 
is a 1,048,576 
bit CMOS static random access memory organized as 131,072 words by 8 bits and operated 
from a single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating cur- 


rent of 5mA/MHz 
(typ.) and a minimum cycle time of 70ns. When CE1 is a logical high, or CE2 is low, the device is placed in a low 
power standby mode in which the standby current is 2/lA typically. The TC551 001 APL has three control inputs. Chip enable inputs 
(CE1, CE2) allow for device selection and data retention control, while an output enable input (OE) provides fast memory access. 
The TC551001APL 
is suitable for use in microprocessor 
systems where high speed, low power, and battery backup are required. 


The TC551 001APL-L(Ll) has an operating temperature range of -20 - 7CJ'C so it is suitable for use in low temperature applications. 


The TC551001APL 
is offered in a standard dual-in-Iine 32-pin plastic package, a small outline plastic package, and a thin small 
outline plastic package (forward type, reverse type). 


Features 


• Low power dissipation: 


• Standby 
current: 


• Single 5V power supply 


• Access time (max.) 


27.5mW/MHz 
(typ.) 


4/lA (max.) at Ta = 25°C 


TC551 001 APL/AFl/AFTL/ATRL 


-70L(LT) 
-S5L(LT) 
-10L(LT) 


Access 
Time 
70ns 
85ns 
100ns 


CE1 Access 
Time 
70ns 
85ns 
100ns 


CE2 Access 
Time 
70ns 
85ns 
100ns 


OE Access 
Time 
35ns 
45ns 
SOns 


• Power down feature: 
CE1, CE2 


• Data retention supply voltage: 
2.0 - 5.5V 


• Wide operating 
temperature: 
-20 - 70°C 


• Inputs and outputs 
TIL 
compatible 


• Package 
TC551001APL: 
DIP32-P-600 


TC551001AFL 
: SOP32-P-525 
TC551001AFTL 
: TSOP32-P-0820 
TC551001ATRL 
: TSOP32-P-0820A 


NC 
A16 
A14 
A12 
A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 
1/01 
1102 
1103 
GND 


(forward type) 
(reverse type) 
Voo 
A1S 
CE2 
RfW 
AU 
A8 
A9 
All 
M 
Al0m 
1/08 
1/07 
1/06 
1/05 
1/04 


AO - A16 
Address 
Inputs 


RIW 
ReadIWrite 
Control 
Input 


OE 
Output 
Enable 
Input 


CE1,CE2 
Chip 
Enable 
Inputs 


1/01 -1/08 
Data 
InpuVOutput 


Voo 
Power 
(+5V) 


GND 
Ground 


NC 
No Connection 


PIN NO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 


PIN NAME 
Al1 
Ag 
As 
A13 
R!W 
CE2 
A1S 
Voo 
NC 
A16 
A14 
A12 
A7 
A6 
As 
A4 


PIN NO. 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 


PIN NAME 
A3 
A2 
A1 
Ao 
1/01 
1/02 
1103 
GND 
1/04 
1/05 
1/06 
1/07 
1/08 
CE1 
A10 
N 


A7 
A8 
A9 
A11 
At2 
At3 
At4 
At5 
A16 


MEMORY 
CELL 
ARRAY 
5t2x64x32 
(1048576) 


--..0 Voo 
--..0 GNO 


t 
CE 
AOAI 
A2 A3 A4 AS A6 Al0 


~ 


RIW 
tIT 


CE2 


~N 
CEl 
CE2 
OE 
RIW 
1/01 -I/OB 
POWER 
MODE 


Read 
L 
H 
L 
H 
DOUT 
IDDO 


Write 
L 
H 
* 
L 
DIN 
IDDO 


Output 
Deselect 
L 
H 
H 
H 
High-Z 
IDDO 


H 
* 
* 
* 
High-Z 
'DDS 
Standby 
* 
L 
* 
* 
High-Z 
IDDS 


SYMBOL 
ITEM 
RATING 
UNIT 


VDD 
Power 
Supply 
Voltage 
-0.3 - 7.0 
V 


V1N 
Input Voltage 
-0.3* 
- 7.0 
V 


VI/O 
Input and Output 
Voltage 
-0.5 - VDD + 0.5 
V 


PD 
Power 
Dissipation 
1.0/0.6** 
W 


TSOLDER 
Soldering 
Temperature 
* Time 
260 * 10 
°C * sec 


TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TOPR 
Operating 
Temperature 
-20 - 70 
°C 


SYMBOL 
PARAMETER 
. 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 


V1H 
Input 
High Voltage 
2.4 
- 
Voo + 0.3 
V 
V1L 
Input 
Low Voltage 
-0.3 
- 
0.6 


VOH 
Data 
Retention 
Supply 
Voltage 
2.0 
- 
5.5 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
V1N; 
0 - Voo 
- 
- 
±1.0 
~ 


ILO 
Output 
Leakage 
Current 
GET ; V1Hor CE2 ; 
VIL or RIW ; V1Lor 
- 
- 
±1.0 
~ 
OE; VIH, VOUT; 
0 - Voo 


10H 
Output 
High Current 
VOH; 
2.4V 
-1.0 
- 
- 
mA 


10L 
Output 
Low Current 
VOL; 
O.4V 
4.0 
- 
- 
mA 


GET ; V1Land CE2 
; V1H 
Min. 
- 
- 
70 


10001 
and R!W ; V1H, 


!cycle 
lOUT; 
OmA 
111S 
- 
- 
20 
Other 
Inputs; 
V1HN1L 


Operating 
Current 
GET ; 0.2V and 
Min. 
- 
- 
60 
mA 
CE2 ; Voo - 0.2V 


10002 


RIW; 
Voo - 0.2V 
tcycle 
lOUT; 
OmA 
111S 
- 
- 
10 
Other 
Inputs 
; Voo - 0.2V/0.2V 


100S1 
ro- ; V1H or CE2 ; V1L 
- 
- 
3 
mA 


Standby 
Current 
crT; Voo - 0.2V or 
Ta ; -20 - 70°C 
- 
- 
30 
10052(1) 
CE2; 
0.2V 
~ 
Voo ; 2.0V 
- 5.5V 
Ta; 
25°C 
- 
2 
4 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
V1N; 
GND 
10 


COUT 
Output 
Capacitance 
VOUT; 
GND 
10 
pF 


TC551 001 APU AFL/ AFTU ATRL-70L/85L/1 
OL(L T) 
Static 
RAM 


AC Characteristics 
(Ta = -20 - 70°C, Voo = 5V±10%) 


TC551001APl/AFL/AFTL/ATR L 


SYMBOL 
PARAMETER 
-70L(LT) 
-S5L(LT) 
-10L(LT) 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
'MIN. 
MAX. 


tRC 
Read 
Cycle 
Time 
70 
- 
85 
- 
100 
- 


tACC 
Address 
Access 
Time 
- 
70 
- 
85 
- 
100 


tC01 
GET Access 
Time 
- 
70 
- 
85 
- 
100 


tC02 
CE2 Access 
Time 
- 
70 
- 
85 
- 
100 


tOE 
Output 
Enable 
to Output 
in Valid 
- 
35 
- 
45 
- 
50 


Chip 
Enable (GET. CE2) to Output 
in Low-Z 


ns 
tCOE 
5 
- 
5 
- 
5 
- 


IoEE 
Output 
Enable 
to Output 
in low-Z 
0 
- 
0 
- 
0 
- 


too 
Chip 
Enable (GET. CE2) to Output 
in High-Z 
- 
25 
- 
30 
- 
35 


tooo 
Output 
Enable 
to Output 
in High-Z 
- 
25 
- 
30 
- 
35 


tOH 
Output 
Data 
Hold Time 
10 
- 
10 
- 
10 
- 


TC551001APL/AFL/ AFTL/ATRL 


SYMBOL 
PARAMETER 
-70L(LT) 
-S5L(LT) 
-10L(LT) 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write 
Cycle 
Time 
70 
- 
85 
- 
100 
- 


twP 
Write 
Pulse Width 
50 
- 
60 
- 
60 
- 


tcw 
Chip Selection 
to End of Write 
60 
- 
75 
- 
80 
- 


tAS 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 


tWR 
Write 
Recovery 
Time 
0 
- 
0 
- 
0 
- 
ns 


loow 
RJW to Output 
in High-Z 
- 
25 
- 
30 
- 
35 


tOEW 
RJW to Output 
in low-Z 
0 
- 
0 
- 
0 
- 


tos 
Data Setup 
Time 
30 
- 
35 
- 
40 
- 


tOH 
Data 
Hold Time 
0 
- 
0 
- 
0 
- 


Input 
Pulse 
levels 
2.6V/0.4V 


Input 
Pulse 
Rise and Fall Time 
5ns 


Input Timing 
Measurement 
Reference 
levels 
1.5V 


Output 
Timing 
Measurement 
Reference 
levels 
1.5V 


Output 
load 
1 TTl 
Gate and CL = 100pF 


twc 


=====tWP==t=wa *-- 
_. 
]' 


tos tOH_ 
-- 


DATA STABLE 
~ 
•• 


TC551 001 APL/ AFL/ AFTL/ ATRL-70L/85L/1 
OL(L T) 
Static 
RAM 


Write Cycle 2 (4) (CE1 Controlled Write) 


t 


OH 


• 
, 


DATA 
STABLE 
~ 


Notes: 


1. RIW is high for read cycles. 


2. If the CE1 low transition or CE2 high transition occurs coincident 
with or after the RtN low transition, 
outputs 
remain in 


a high impedance 
state. 


3. If the CE1 high transition 
or CE2 low transition 
occurs coincident 
with or prior to the RtN high transition, 
outputs 


remain in a high impedance 
state. 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VOH 
Data Retention Supply Voltage 
2.0 
- 
5.5 
V 
I VOH~ 3.0V 
- 
- 
15' 
IOOS2 
Standby Current 
I VOH~ 5.5V 
30 


flA 
- 
- 


tCOR 
Chip Deselect to Data Retention Mode 
0 
- 
- 
ns 


tR 
Recovery Time 
5 
- 
- 
ms 


Notes: 


1. In the CE1 controlled 
data retention mode, minimum standby current is achieved under the condition 
CE2 $ O.2V or 
CE2 ~ VDD - O.2V. 


2. If the V1H of CE1 is 2.4V in operation, 
during the period that the VDDvoltage is going down from 4.5V to 2.6V, IoDs1 
current flows. 


TOSHIBA 


TC55100lAPL/ AFL/ AFTL/ ATRL-70L/85L/10L(LV) 


Description 


The TC551 001APL is a 1,048,576 
bit CMOS static random access memory organized as 131,072 words by 8 bits and operated 
from a single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating cur- 


rent of 5mA/MHz 
(typ.) and a minimum cycle time of 70ns. When CE1 is a logical high, or CE2 is low, the device is placed in a low 
power standby mode in which the standby current is 21lAtypically. The TC551 001 APL has three control inputs. Chip enable inputs 
(CE1, CE2) allow for device selection and data retention control, while an output enable input (OE) provides fast memory access. 
The TC551001APL 
is suitable for use in microprocessor 
systems where high speed, low power, and battery backup are required. 
The TC551 001 APL-L(LV) operates and is characterized 
at both 3 and 5 volts. 
The TC551001APL 
is offered in a standard dual-in-line 32-pin plastic package, a small outline plastic package, and a thin small 


outline plastic package (forward type, reverse type). 


Features 


• Low power dissipation: 


• Standby current: 


• Single 5V power supply 


• Access time (max.) 


27.5mW/MHz 
(typ.) 


41lA (max.) at Ta = 25°C 


Te551001APL/AFL/AFTL/ATRL 


-70L(LV) 
-S5L(LV) 
-10L(LV) 


Access Time 
70ns 
85ns 
100ns 
CEf Access Time 
70ns 
85ns 
100ns 


CE2 Access Time 
70ns 
85ns 
100ns 


OE Access Time 
35ns 
45ns 
50ns 


• Power down feature: 
CE1, CE2 


• Data retention supply voltage: 
2.0 - 5.5V 


• Inputs and outputs 
TTL compatible 


• Package 
TC551001APL: 
DIP32-P-600 


TC551001AFL 
: SOP32-P-525 
TC551 001 AFTL 
: TSOP32-P-0820 
TC551 001 ATRL 
: TSOP32-P-0820A 


(forward 
type) 
(reverse type) 
NC 


A16 
A14 
A12 
A7 
A6 
AS 
A4 
A3 
A2 
A1 
AO 
1101 
1/02 
1103 
GND 


Vee 
A1S 
CE2 
RNI 
A13 
A8 
A9 
All 
~ 
Al0 
rn 
1108 
1107 
1/06 
1105 
1/04 


AO - A16 
Address Inputs 


RNJ 
ReadNJrite Control Input 


OE 
Output Enable Input 


CE1, CE2 
Chip Enable Inputs 


1/01 - 1/08 
Data Input/Output 


Voo 
Power (+5V) 


GND 
Ground 


NC 
No Connection 


PINNO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
'- 


PIN NAME 
A1, 
Ag 
As 
A'3 
RNJ 
CE2 
A15 
Voo 
NC 
A16 
A14 
A'2 
A7 
A6 
A5 
A4 


PIN NO. 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 


PIN NAME 
A3 
A2 
A1 
Ao 
1/01 
1/02 
1/03 
GND 
1/04 
1/05 
1/06 
1/07 
1/08 
CE1 
A10 
OE 


A7 
A8 
A9 
All 
A12 
AU 
~~ 
A14 
Al~ 
Al 
"'''' 


1/01 


..• 
0 


'" 
«>- 
>-z 
«0 
ov 
1108 


..-.0 Voo 
..-.0 GNO 


t 
CE 
AOAI 
A2 A3 A4A5 
A6 Al0 


m- 


RIW 
m 


CE2 


~ 


CE1 
CE2 
OE 
R/W 
1/01 -1/08 
POWER 
MOOE 


Read 
L 
H 
L 
H 
DOUT 
1000 


Write 
L 
H 
* 
L 
DIN 
1000 


Output 
Deselect 
L 
H 
H 
H 
High-Z 
1000 


H 
* 
* 
* 
High-Z 
loos 
Standby 
* 
L 
* 
* 
High-Z 
loos 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power 
Supply 
Voltage 
-0.3 - 7.0 
V 


V1N 
Input Voltage 
-0.3* - 7.0 
V 


VI/0 
Input and Output 
Voltage 
-0.5 - Voo + 0.5 
V 


Po 
Power 
Dissipation 
1.0/0.6"" 
W 


TSOLOER 
Soldering 
Temperature· 
Time 
260·10 
°C· 
sec 


TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TOPR 
Operating 
Temperature 
0-70 
°C 


" 
-3.0V with a pulse width of 50ns 
•• SOP 


A-100 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 


V1H 
Input 
High Voltage 
2.2 
- 
Voo + 0.3 
V 
V1L 
Input Low Voltage 
-0.3 
- 
0.8 


VOH 
Data Retention 
Supply 
Voltage 
2.0 
- 
5.5 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
V1N= 0 - Voo 
- 
- 
±1.0 
~A 


ILO 
Output 
Leakage 
Current 
CE1 = V1H or CE2 = V1Lor R/W = V1Lor 
- 
- 
±1.0 
~ 
OE = V1H.VOUT = 0 - Voo 


10H 
Output 
High Current 
VOH = 2.4V 
-1.0 
- 
- 
mA 


10L 
Output 
Low Current 
VOL = O.4V 
4.0 
- 
- 
mA 


CE1 = V1Land CE2 
= V1H 
Min. 
- 
- 
70 


10001 


and RIW = V1H. 


tcycle 
lOUT = OmA 
1~s 
- 
- 
20 


Other 
Inputs = V1HN1L 


Operating 
Current 
CE1 = 0.2V and 
Min. 
- 
- 
60 
mA 
CE2 = Voo - 0.2V 


'0002 


RIW = Voo - 0.2V 
tcycle 
lOUT = OmA 
1~s 
- 
- 
10 


Other 
Inputs 
= Voo - 0.2V/0.2V 


'0051 
CE1 = V1H or CE2 = V1L 
- 
- 
3 
mA 


Standby 
Current 
CE1 = Voo 
- 0.2V or 
Ta = 0 - 70°C 
- 
- 
30 


10052(1) 
CE2 = 0.2V 
~A 
Voo = 2.0V 
- 5.5V 
Ta = 25°C 
- 
2 
4 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


CIN 
Input Capacitance 
V1N= GND 
10 


COUT 
Output 
Capacitance 
VOUT = GND 
10 
pF 


TC551 001 APUAFUAFTU ATRL-70U85Ul0L(LV) 


AC Characteristics 
(Ta = 0 - 70°C, Voo = 5V±10%) 


TC551001APL/AFL/AFTL/ATRL 


SYMBOL 
PARAMETER 
-70L(LV) 
-85L(LV) 
-10L(LV) 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRc 
Read 
Cycle 
Time 
70 
- 
85 
- 
100 
- 


tACC 
Address 
Access 
Time 
- 
70 
- 
85 
- 
100 


tC01 
CE1 Access 
Time 
- 
70 
- 
85 
- 
100 
, 


tC02 
CE2 Access 
Time 
- 
70 
- 
85 
- 
100 


tOE 
Output 
Enable 
to Output 
in Valid 
- 
35 
- 
45 
- 
50 
ns 
tCOE 
Chip 
Enable 
(CE1, 
CE2) 
to Output 
in Low-Z 
10 
- 
10 
- 
10 
- 


tOEE 
Output 
Enable 
to Output 
in Low-Z 
5 
- 
5 
- 
5 
- 


too 
Chip 
Enable 
(CE1, 
CE2) 
to Output 
in High-Z 
- 
25 
- 
30 
- 
35 


to DO 
Output 
Enable 
to Output 
in High-Z 
- 
25 
- 
30 
- 
35 


tOH 
Output 
Data 
Hold Time 
10 
- 
10 
- 
10 
- 


TC551001APL/AFL/AFTL/ATRL 


SYMBOL 
PARAMETER 
-70L(LV) 
-85L(LV) 
-10L(LV) 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write 
Cycle 
Time 
70 
- 
85 
- 
100 
- 


twP 
Write 
Pulse Width 
50 
- 
60 
- 
60 
- 


tcw 
Chip Selection 
to End of Write 
60 
- 
75 
- 
80 
- 


tAs 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 


tWR 
Write 
Recovery 
Time 
0 
- 
0 
- 
0 
- 
ns 


to ow 
RfIN to Output 
in High-Z 
- 
25 
- 
30 
- 
35 


tOEw 
RfIN to Output 
in Low-Z 
5 
- 
5 
- 
5 
- 


tos 
Data Setup 
Time 
30 
- 
35 
- 
40 
- 


10H 
Data Hold Time 
0 
- 
0 
- 
0 
- 


Input 
Pulse 
Levels 
2.4V/0.6V 


Input 
Pulse 
Rise and Fall Time 
5ns 


Input Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Load 
1 TTL Gate and CL = 100pF 


Timing 
Waveforms 


Read Cycle (1) 


twc 
========tw=p 
===tWR=~~-- 
~. 
J' 


tos 
tOH ~I 
m77777777777) 
"':U~_D_ATA_ST_ABL_E~~ 


tos 
tOH~I~ 


~f~_DA_TA_ST_A_BlE_~~ 


Notes: 


1. RfN is high for read cycles. 


2. If the CE1 low transition or CE2 high transition occurs coincident 
with or after the RfN low transition, 
outputs 
remain in 


a high impedance 
state. 


3. If the CE1 high transition 
or CE2 low transition 
occurs coincident 
with or prior to the RIW high transition, 
outputs 


remain in a high impedance 
state. 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VOH 
Data Retention Supply Voltage 
2.0 
- 
5.5 
V 


I VOH = 3.0V 
- 
- 
15' 
IOOS2 
Standby Current 


I VOH = 5.5V 
30 
!!A 
- 
- 


!cOR 
Chip Deselect to Data Retention Mode 
0 
- 
- 
ns 


tR 
Recovery Time 
5 
- 
- 
ms 


Notes: 


1. In the CE1 controlled 
data retention mode, minimum 
standby current is achieved under the condition 
CE2 :::;0.2V or 


CE2 ~ VDD - 0.2V 


2. If the V1H of CE1 is 2.2V in operation, 
during the period that the VDD voltage is going down from 4.5V to 2.4\1, IDDS1 


current flows. 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VDD 
Power 
Supply 
Voltage 
2.7 
3.0 
3.3 


VIH 
Input 
High Voltage 
VDD - 0.2 
- 
VDD + 0.3 
V 


V1L 
Input 
Low Voltage 
-0.3 
- 
0.2 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
V1N = 0 - VDD 
- 
- 
±1.0 
~ 


ILO 
Output 
Leakage 
Current 
CEl 
= V1H or CE2 = V1Lor RIW = V1Lor 
- 
- 
±1.0 
IlA 
OE = V1H, VOUT = 0 - VDD 


10H 
Output 
High Current 
VOH = VDO - 0.2V 
-0.1 
- 
- 
mA 


10L 
Output 
Low Current 
VOL = 0.2V 
0.1 
- 
- 
mA 


CEl 
= 0.2V 
Min. 
- 
- 
20 
and CE2 = Voo - 0.2V 


10002 
Operating 
Current 
RIW = Voo 
- 0.2V 
tcycle 
mA 
lOUT = OmA 
11lS 
- 
- 
5 


Other 
Inputs 
= 
VOO - 0.2V/0.2V 


10082(1) 
CEl 
= VOO - 0.2V or 
Ta = 0 - 70°C 
- 
- 
20 
Standby 
Current 
~ 
CE2 = 0.2V 
Ta = 25°C 
- 
1 
2 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


CIN 
Input Capacitance 
V1N = GND 
10 


COUT 
Output 
Capacitance 
VouT=GND 
10 


pF 


3V Operation 


AC Characteristics 
(Ta = 0 - 70°C, Voo = 3V±10%) 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 


tRC 
Read Cycle Time 
150 
- 


tACC 
Address Access Time 
- 
150 


tC01 
CEl Access Time 
- 
150 


tC02 
CE2 Access Time 
- 
150 


'oE 
Output Enable to Output in Valid 
- 
75 


ns 


tCOE 
Chip Enable (CE1, CE2) to Output in Low-Z 
10 
- 


tOEE 
Output Enable to Output in Low-Z 
5 
- 


too 
Chip Enable (GET, CE2) to Output in High-Z 
- 
50 


1000 
Output Enable to Output in High-Z 
- 
50 


tOH 
Output Data Hold Time 
10 
- 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 


twc 
Write Cycle Time 
150 
- 


twP 
Write Pulse Width 
100 
- 


tcw 
Chip Selection to End of Write 
120 
- 


tAs 
Address Setup Time 
0 
- 


tWR 
Write Recovery Time 
0 
- 
ns 


toow 
RfIN to Output in High-Z 
- 
50 


toEw 
RfIN to Output in Low-Z 
5 
- 


tos 
Data Setup Time 
60 
- 


tOH 
Data Hold Time 
0 
- 


Input Pulse Levels 
Voo - 0.2V/0.2V 


Input Pulse Rise and Fall Time 
5ns 


Input Timing Measurement Reference Levels 
1.5V 


Output Timing Measurement Reference Levels 
1.5V 


Output Load 
CL = 100pF 


TOSHIBA 


Description 
The TC551001API 
is a 1,048,576 
bit CMOS static random access memory organized as 131,072 words by 8 bits and operated 
from a single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating cur- 


rent of 5mNMHz 
(typ.) and a minimum cycle time of 85ns. When CE1 is a logical high, or CE2 is low, the device is placed in a low 
power standby mode in which the standby current is 2J.lAtypically. The TC551 001 API has three control inputs. Chip enable inputs 
(CE1, CE2) allow for device selection and data retention control, while an output enable input (OE) provides fast memory access. 
The TC551 001 API is suitable for use in microprocessor 
systems where high speed, low power, and battery backup are required. 


The TC551 001 API has an operating temperature range of -40 - 85°C so it is suitable for use in wide operating temperature systems. 


The TC551001API 
is offered in a standard dual-in-line 32-pin plastic package, a small outline plastic package, and a thin small 
outline plastic package (forward type, reverse type). 


Features 


• Low power dissipation: 


• Standby 
current: 


• Single 5V power supply 


• Access time (max.) 


27.5mW/MHz 
(typ.) 


200J.lA (max.) 


TC551 001 API/AFI/AFTI/ATRI 


-85 
-10 


Access Time 
85ns 
lOOns 


CEl Access Time 
85ns 
lOOns 


CE2 Access Time 
85ns 
lOOns 
NAccess Time 
45ns 
50ns 


• Power down feature: 
CE1, CE2 


• Data retention supply voltage: 
2.0 - 5.5V 


• Inputs and outputs 
TIL 
compatible 


• Wide operating 
temperature: 
-40 - 85°C 


• Package 
TC551001API 
: DIP32-P-600 


TC551001AFI 
: SOP32-P-525 
TC551001AFTI 
: TSOP32-P-0820 
TC551001ATRI 
: TSOP32-P-0820A 


(forward 
type) 
(reverse 
type) 
NC 


A16 
A14 
A12 
A7 
A6 
AS 
A4 
A3 
A2 
A1 
AO 
1/01 
1/02 
1/03 
GNO 


Voo 
A15 
CE2 
RIW 
A13 
AS 
A9 
A11 
M 
A10 
m 
1/08 
1/07 
1/06 
1/05 
1104 


AO- A16 
Address Inputs 


RIW 
ReadlWrite Control Input 
DE 
Output Enable Input 


CE1, CE2 
Chip Enable Inputs 


1/01 -1/08 
Data InpuVOutput 


VDD 
Power (+5V) 


GND 
Ground 


NC 
No Connection 


PINNO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 


PIN NAME 
All 
A9 
As 
A13 
RIW 
CE2 
A,s 
VDD 
NC 
A16 
A14 
A12 
A7 
A6 
As 
A4 


PIN NO. 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 


PIN NAME 
A3 
A2 
Al 
Ao 
1/01 
1/02 
1/03 
GND 
1/04 
1/05 
1/06 
1/07 
1/08 
CEl 
AlO 
OE 


TC551 001 API/AFII AFTI/ATRI-85/1 
0 
Static RAM 


Block Diagram 


A7 
'" 
----0 Voo 
'" 
'" 
AS 
'" 
'" 
'" 
----0 GND 
A9 
... 
... 
... 
MEMORY 
CELL 
lI: 
lI:lI: 
lI: 
All 
0 
0'" 
Oll: 
ARRAY 
A12 
Oll: 
o~ 
0'" 
A13 
« .•. 
«'" 
«8 
512x64x32 
A14 
~~ 
~~ 
~~ 
(1048576) 
A1S 
A16 
lI:CD 
lI: lI: 
lI:O 


1/01 


..• 
0 
lI: 
« •.. 
...z 
«0 
ov 
1/08 


t 
CE 
AO A 1 A2 A3 A4 AS A6 A 10 


N 
FWI 
m 


CE2 


~ 


CE1 
- 
RIW 
1/01 -1/08 
POWER 
MODE 
CE2 
OE 


Read 
L 
H 
L 
H 
DOUT 
1000 


Write 
L 
H 
, 
L 
DIN 
1000 


Output 
Deselect 
L 
H 
H 
H 
High-Z 
1000 


H 
, 
, 
, 
High-Z 
loos 
Standby 
, 
L 
, 
, 
High-Z 
loos 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power 
Supply 
Voltage 
-0.3 - 7.0 
V 


V1N 
Input Voltage 
-0.3' - 7.0 
V 


V I/O 
Input and Output 
Voltage 
-0.5 - Voo + 0.5 
V 


Po 
Power 
Dissipation 
1.010.6" 
W 


TSOLoER 
Soldering 
Temperature· 
Time 
260·10 
°C· 
sec 


TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TOPR 
Operating 
Temperature 
-40 - 85 
°C 


• 
-3.0V with a pulse width of 50ns 
•• SOP 


A·110 
TOSHIBA 
AMERICA 
ELECTRONIC 
COMPONENTS, 
INC. 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 


V1H 
Input 
High Voltage 
2.4 
- 
Voo + 0.3 
V 


V1L 
Input 
Low Voltage 
-0.3 
- 
0.6 


VOH 
Data Retention 
Supply 
Voltage 
2.0 
- 
5.5 


SYMBOL 
PARAMETEA 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
V1N = 0 - Voo 
- 
- 
±1.0 
IlA 


ILO 
Output 
Leakage 
Current 
GET = V1H or CE2 = V1Lor RIW = V1Lor 
- 
- 
±1.0 
IlA 
OE = V1H,VOUT = 0 - Voo 


10H 
Output 
High Current 
VOH = 2.4V 
-1.0 
- 
- 
mA 


10L 
Output 
Low Current 
VOL = O.4V 
4.0 
- 
- 
mA 


CE 1 = V1Land CE2 
=V1H 
Min. 
- 
- 
70 


10001 


and RIW = V1H, 


tcycle 
10UT= OmA 
11ls 
- 
- 
20 


Other 
Inputs 
= V1HN1L 


Operating 
Current 
CEl 
= 0.2V and 
Min. 
- 
- 
60 
mA 
CE2 = Voo 
- 0.2V 


10002 


RIW = Voo - 0.2V 
tcycle 
lOUT = OmA 
1/lS 
- 
- 
10 


Other 
Inputs 
= Voo - 0.2V/0.2V 


100S1 
CEl 
= V1H or CE2 = V1L 
- 
- 
3 
mA 


Standby 
Current 
CEl 
= Voo 
- 0.2V or 
Ta = -40 - 85°C 
- 
- 
200 


100S2(1) 
CE2 = 0.2V 
f1A 


Voo = 2.0V 
- 5.5V 
Ta = 25°C 
- 
2 
- 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


CIN 
Input Capacitance 
V1N = GND 
10 


COUT 
Output 
Capacitance 
VOUT= 
GND 
10 
pF 


TC551 001 API/AFI/AFTI/ATRI 


SYMBOL 
PARAMETER 
-85 
-10 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 


tRc 
Read 
Cycle 
Time 
85 
- 
100 
- 


tACC 
Address 
Access 
Time 
- 
85 
- 
100 


tC01 
CE1 Access 
Time 
- 
85 
- 
100 


tC02 
CE2 Access 
Time 
- 
85 
- 
100 


tOE 
Output 
Enable 
to Output 
in Valid 
- 
45 
- 
50 


ns 
tCOE 
Chip 
Enable 
(CE1, 
CE2) to Output 
in Low-Z 
5 
- 
5 
- 


tOEE 
Output 
Enable 
to Output 
in Low-Z 
0 
- 
0 
- 


too 
Chip 
Enable 
(CE1, 
CE2) 
to Output 
in High-Z 
- 
35 
- 
40 


tooo 
Output 
Enable 
to Output 
in High-Z 
- 
35 
- 
40 


tOH 
Output 
Data Hold Time 
10 
- 
10 
- 


TC551 001 API/AFI/AFTI/ATRI 


SYMBOL 
PARAMETER 
-85 
-10 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write 
Cycle 
Time 
85 
- 
100 
- 


twP 
Write 
Pulse Width 
60 
- 
60 
- 


tcw 
Chip Selection 
to End of Write 
75 
- 
80 
- 


tAS 
Address 
Setup 
Time 
0 
- 
0 
- 


tWR 
Write 
Recovery 
Time 
0 
- 
0 
- 
ns 


toow 
RIW to Output 
in High-Z 
- 
35 
- 
40 


tOEW 
RIW to Output 
in Low-Z 
0 
- 
0 
- 


tos 
Data Setup 
Time 
35 
- 
40 
- 


tOH 
Data Hold Time 
0 
- 
0 
- 


Input 
Pulse 
Levels 
2.6V/0.4V 


Input Pulse 
Rise and Fall Time 
5ns 


Input Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Load 
1 TTL Gate and CL = 100pF 


Timing Waveforms 


Read Cycle 
(1) 


twc 


===========tw=p==.=.=tw=R=f""'----- 


t 


OH 


• 
• 


DATA STABLE 
~ 


Notes: 


1. RMI is high for read cycles. 


2. If the CE1 low transition or CE2 high transition occurs coincident 
with or after the RNVow 
transition, 
outputs 
remain in 


a high impedance 
state. 


3. If the CE1 high transition 
or CE2 low transition occurs coincident 
with or prior to the RMI high transition, 
outputs 


remain in a high impedance 
state. 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VDH 
Data Retention 
Supply 
Voltage 
2.0 
- 
5.5 
V 


I VDH = 3.0V 
- 
- 
100 
IDDS2 
Standby 
Current 
I VDH = 5.5V 
200 


~A 
- 
- 


tCDR 
Chip 
Deselect 
to Data Retention 
Mode 
0 
- 
- 
ns 


tR 
Recovery 
Time 
5 
- 
- 
ms 


Notes: 


1. In the CE1 controlled 
data retention mode, minimum 
standby current is achieved under the condition 
CE2 ~ O.2V or 


CE2 ~ Voo - O.2V. 


2. If the V1H of CE1 is 2.4V in operation, 
during the period that the Voo voltage is going down from 4.5V to 2.6V, IOOS1 


current flows. 


TOSHIBA 


27.5mW/MHz 
(typ.) 


4lJA (max.) at Ta = 25°C 


TC551 001 API/AFI/AFTI/ATRI 


-85l 
-10l 


Access 
Time 
85ns 
lOOns 


~ 
Access 
Time 
85ns 
lOOns 


CE2 Access 
Time 
85ns 
lOOns 
DE Access 
Time 
45ns 
50ns 


• Power down feature: 
CE1, CE2 


• Data retention supply voltage: 
2.0 - 5.5V 


• Inputs and outputs 
TTL compatible 


• Wide operating 
temperature: 
-40 - 85°C 


• Package 
TC551001API 
: DIP32-P-600 


TC551001AFI 
: SOP32-P-525 


TC551001AFTI 
: TSOP32-P-0820 


TC551 001 ATRI 
: TSOP32-P-0820A 


AO - A16 
Address 
Inputs 


RIW 
ReadlWrite 
Control 
Input 
DE 
Output 
Enable 
Input 


cn,CE2 
Chip 
Enable 
Inputs 


1/01 -1/08 
Data 
InpuVOutput 


Voo 
Power 
(+5V) 


GND 
Ground 


NC 
No Connection 


Pin Connection 
(Top View) 
o 32 PIN DIP & SOP 


NC 


A16 
A14 
A12 
A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 
1/01 
1/0 
1103 
GND 


Voo 
A1S 
CE2 
RIW 
A13 
A8 
A9 
Allm 
Al0 
rn 
1/08 
1107 
1/06 
1105 
1/04 


(forward 
type) 
(reverse 
type) 


Description 


The TC551001API 
is a 1,048,576 
bit CMOS static random access memory organized as 131,072 words by 8 bits and operated 
from a single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating cur- 


rent of 5mA/MHz 
(typ.) and a minimum cycle time of 85ns. When CEl is a logical high, or CE2 is low, the device is placed in a low 


power standby mode in which the standby current is 2lJA typically. The TC551 001 API has three control inputs. Chip enable inputs 
(CEl , CE2) allow for device selection and data retention control, while an output enable input (OE) provides fast memory access. 
The TC551001API 
is suitable for use in microprocessor 
systems where high speed, low power, and battery backup are required. 


The TC551 001API has an operating temperature range of -40 - 85°C so rtis surtable for use in wide operating temperature systems. 
The TC551 001 API is offered in a standard dual-in-line 32-pin plastic package, a small outline plastic package, and a thin small 
outline plastic package (forward type, reverse type). 


Features 


• Low power dissipation: 


• Standby current: 


• Single 5V power supply 


• Access time (max.) 


PINNO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 


PIN NAME 
A11 
Ag 
As 
A13 
RIW 
CE2 
A1s 
Voo 
NC 
A'6 
A14 
A12 
A7 
~ 
As 
A4 


PIN NO. 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 


PIN NAME 
A3 
A2 
A1 
Ao 
1/01 
1/02 
1/03 
GND 
1/04 
1/05 
1106 
1/07 
1/08 
m 
AlO 
DE 


A7 
AS 
A9 
A11 
A12 
A13 
A14 
A15 
A16 


MEMORY CELL 
ARRAY 
512x64x32 
(1048576) 


--0 Voo 
--0 GNO 


t 
CE 
AOA1 A2A3 
A4A5 
A6 A10 


M 


RIW 
m 


CE2 


~N 
CEl 
CE2 
. 
OE 
RIW 
1/01 -1/08 
POWER 
MODE 


Read 
L 
H 
L 
H 
DOUT 
IDDO 


Write 
L 
H 
* 
L 
DIN 
IDDO 


Output 
Deselect 
L 
H 
H 
H 
High-Z 
IDDO 


H 
* 
* 
* 
High-Z 
IDDS 
Standby 


* 
L 
* 
* 
High-Z 
IDDS 


SYMBOL 
ITEM 
RATING 
UNIT 


VDD 
Power 
Supply 
Voltage 
-0.3 - 7.0 
V 


VIN 
Input Voltage 
-0.3* 
- 7.0 
V 


VI/O 
Input and Output 
Voltage 
-0.5 - VDD + 0.5 
V 


PD 
Power 
Dissipation 
1.0/0.6" 
W 


TSOLDER 
Soldering 
Temperature 
* Time 
260·10 
°C'sec 


TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TOPR 
Operating 
Temperature 
-40 - 85 
°C 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 


V1H 
Input 
High Voltage 
2.4 
- 
Voo + 0.3 
V 
V1L 
Input Low Voltage 
-0.3 
- 
0.6 


VOH 
Data Retention 
Supply 
Voltage 
2.0 
- 
5.5 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
V1N~ 0 - Voo 
- 
- 
±1.0 
j.lA 


ILO 
Output 
Leakage 
Current 
GET ~ V1H or CE2 ~ V1Lor RIW ~ V1Lor 
- 
- 
±1.0 
j.lA 
OE ~ V1H.VOUT ~ 0 - Voo 


10H 
Output 
High Current 
VOH ~ 2.4V 
-1.0 
- 
- 
mA 


10L 
Output 
Low Current 
VOL ~ 0.4V 
4.0 
- 
- 
mA 
GET ~ V1Land CE2 
~ V1H 
Min. 
- 
- 
70 


10001 


and R!W ~ V1H. 


tcycle 
lOUT ~ OmA 
1~ 
- 
- 
20 


Other 
Inputs 
~ V1HN1L 


Operating 
Current 
GET ~0.2Vand 
Min. 
- 
- 
60 
mA 
CE2 ~ Voo - 0.2V 


10002 


R!W ~ Voo - 0.2V 
!cycle 
10UT~ OmA 
1~ 
- 
- 
10 


Other 
Inputs 
~ Voo - 0.2V/0.2V 


'0051 
CTI ~ V1H or CE2 ~ V1L 
- 
- 
3 
mA 


Standby 
Current 
m ~Voo - 0.2V or 
Ta ~ -40 - 85°C 
- 
- 
70 


10052(1) 
CE2 ~ 0.2V 
j.lA 


Voo ~ 2.0V - 5.5V 
Ta ~ 25°C 
- 
2 
4 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


CIN 
Input Capacitance 
V1N ~ GND 
10 


COUT 
Output 
Capacitance 
VOUT~ 
GND 
10 
pF 


TC551 001 API/AFI/AFTI/ATRI 


SYMBOL 
PARAMETER 
-85l 
-10l 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Read Cycle Time 
85 
- 
100 
- 


tACC 
Address Access Time 
- 
85 
- 
100 


tC01 
CE1 Access Time 
- 
85 
- 
100 


tC02 
CE2 Access Time 
- 
85 
- 
100 


tOE 
Output Enable to Output in Valid 
- 
45 
- 
50 


Chip Enable (~, 
CE2) to Output in Low-Z 
ns 


tCOE 
5 
- 
5 
- 


tOEE 
Output Enable to Output in Low-Z 
0 
- 
0 
- 


too 
Chip Enable (CE1, CE2) to Output in High-Z 
- 
35 
- 
40 


tooo 
Output Enable to Output in High-Z 
- 
35 
- 
40 


tOH 
Output Data Hold Time 
10 
- 
10 
- 


TC551 001 API/AFI/AFTI/ATRI 


SYMBOL 
PARAMETER 
-85l 
-10l 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 


twe 
Write Cycle Time 
85 
- 
100 
- 


twP 
Write Pulse Width 
60 
- 
60 
- 


tew 
Chip Selection to End of Write 
75 
- 
80 
- 


tAS 
Address Setup Time 
0 
- 
0 
- 


tWR 
Write Recovery Time 
0 
- 
0 
- 
ns 


'oow 
RIW to Output in High-Z 
.- 
- 
35 
- 
40 


'oEW 
RIW to Output in Low-Z 
0 
- 
0 
- 


tos 
Data Setup Time 
35 
- 
40 
- 


tOH 
Data Hold Time 
0 
- 
0 
- 


Input Pulse Levels 
2.6V/0.4V 


Input Pulse Rise and Fall Time 
5ns 


Input Timing Measurement Reference Levels 
1.5V 


Output Timing Measurement Reference Levels 
1.5V 


Output Load 
1 TTL Gate and CL = 100pF 


tDH~I= 


DATA 
STABLE 
~-.. 


Notes: 


1. R/W is high for read cycles. 


2. If the CE1 low transition or CE2 high transition occurs coincident 
with or after the R/W low transition, 
outputs 
remain in 


a high impedance 
state. 


3. If the CE1 high transition or CE2 low transition 
occurs coincident 
with or prior to the RNV high transition, 
outputs 


remain in a high impedance 
state. 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VOH 
Data Retention Supply Voltage 
2.0 
- 
5.5 
V 
I VOH; 3.0V 
- 
- 
35' 


loos2 
Standby Current 
I VOH; 5.5V 
70 
~ 
- 
- 


tcOR 
Chip Deselect to Data Retention Mode 
0 
- 
- 
ns 


tR 
Recovery Time 
5 
- 
- 
ms 


Notes: 


1. In the CE1 controlled 
data retention mode, minimum standby current is achieved under the condition 
CE2:o; O.2V or 
CE2 ~ Voo - O.2V. 


2. If the V1Hof CE1 is 2.4V in operation, 
during the period that the Voo voltage is going down from 4.5V to 2.6V, 
10081 


current flows. 


TOSHIBA 


Description 


The TC551 001 BPL is a 1,048,576 
bit CMOS static random access memory organized as 131,072 words by 8 bits and operated 
from a single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating cur- 


rent of 5mNMHz 
(typ.) and a minimum cycle time of 70ns. When CEl is a logical high, or CE2 is low, the device is placed in a low 
power standby mode in which the standby current is 2JlA typically. The TC551 001 BPL has three control inputs. Chip enable inputs 
(CE1, CE2) allow for device selection and data retention control, while an output enable input (OE) provides fast memory access. 
The TC551 001 BPL is suitable for use in microprocessor 
systems where high speed, low power, and battery backup are required. 


The TC551 001 BPL is offered in a standard dual-In-line 32-pin plastic package, a small outline plastic package, and a thin small 
outline plastic package (forward type, reverse type). 


Features 


• Low power dissipation: 


• Standby current: 


• Single 5V power supply 


• Access time (max.) 


27.5mW/MHz 
(typ.) 


100JlA (max.) 


TC551001 BPl/BFL/BFTl/BTRL 


-70 
-85 
-10 


Access Time 
70ns 
85ns 
lOOns 


CEl Access Time 
70ns 
85ns 
lOOns 


CE2 Access Time 
70ns 
85ns 
lOOns 
OE Access Time 
35ns 
45ns 
50ns 


• Power down feature: 
CE1, CE2 


• Data retention supply voltage: 
2.0 - 5.5V 


• Inputs and outputs 
TIL 
compatible 


• Package 
TC551001BPL: 
DIP32-P-600 


TC551 001 BFL 
: SOP32-P-525 
TC551 001 BFTL 
: TSOP32-P-0820 
TC551 001 BTRL 
: TSOP32-P-0820A 


o 32 PIN TSOP 


(forward 
type) 
(reverse 
type) 
NC 


A16 
A14 
A12 
A7 
A6 
AS 
A4 
A3 
A2 
A1 
AO 
1101 
1/02 
1103 
GND 


Voo 
A1S 
CE2 
PJW 
A13 
A8 
A9 
A11 
n! 
Al0 
rn 
1108 
1/07 
1/06 
./05 
1/04 


AO -A16 
Address Inputs 


R!W 
ReadJWrite Control Input 


OE 
Output Enable Input 


CE1, CE2 
Chip Enable Inputs 


1/01 -1/08 
Data InpuVOutput 


Voo 
Power (+5V) 


GND 
Ground 


NC 
No Connection 


PIN NO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 


PIN NAME 
A11 
Ag 
As 
A13 
R!W 
CE2 
A15 
Voo 
NC 
A,a 
A14 
A12 
A7 
Aa 
A5 
A4 


PINNO. 
l? 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 


PIN NAME 
A3 
A2 
A1 
Ao 
1/01 
1/02 
1/03 
GND 
1/04 
1/05 
1/06 
1/07 
1/08 
CEl 
A10 
OE 


A7 
~ 
VOO 


A~g 


V' 
V' 
~ 
GND 
'" 
'" 
MEMORY 
CELL 
w 
w 


"'''' 
'" 
All 
0"- 
0'" 
ARRAY 


A12 
0 •...ow 
1024x 
128x8 
A13 
c(V' 
c(8 


A14 
~:;:~~ 
(1048576) 
Al~ 
Al 
"'''' 
"'0 


1/01 


-'0 
<r: 
c(•... 
•... 
z 
«0 
ou 


1108 


ill 


RIW 
en 


eE2 


~N 
CEl 
CE2 
DE 
RIW 
1/01 -1/08 
POWER 
MODE 


Read 
L 
H 
L 
H 
DOUT 
1000 


Write 
L 
H 
, 
L 
DIN 
1000 


Output 
Deselect 
L 
H 
H 
H 
High-Z 
1000 


H 
, 
, 
, 
High-Z 
loos 
Standby 
, 
L 
, 
, 
High-Z 
loos 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power 
Supply 
Voltage 
-0.3 - 7.0 
V 


VIN 
Input Voltage 
-0.3' - 7.0 
V 


VI/0 
Input and Output 
Voltage 
-0.5 - Voo + 0.5 
V 


Po 
Power 
Dissipation 
1.0/0.6" 
W 


TSOLOER 
Soldering 
Temperature· 
Time 
260·10 
°C· 
sec 


TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TOPR 
Operating 
Temperature 
0-70 
°C 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 


V1H 
Input 
High Voltage 
2.2 
- 
Voo + 0.3 
V 
V1L 
Input 
Low Voltage 
-0.3' 
- 
0.8 


VOH 
Data 
Retention 
Supply 
Voltage 
2.0 
- 
5.5 


SYMBOL 
PARAMETER 
TEST CONOITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input Leakage 
Current 
V1N = 0 - Voo 
- 
- 
±1.0 
~ 


ILO 
Output 
Leakage 
Current 
CE1 = V1H or CE2 = V1Lor RIW = V1Lor 
- 
- 
±1.0 
~ 
DE = V1H.VOUT = 0 - Voo 


10H 
Output 
High Current 
VOH = 2.4V 
-1.0 
- 
- 
mA 


10L 
Output 
Low Current 
VOL = OAV 
4.0 
- 
- 
mA 


CE1 = V1Land CE2 
=V1H 
Min. 
- 
- 
70 


10001 
and RIW = V1H. 


!cycle 
lOUT = OmA 
111S 
- 
- 
20 
Other 
Inputs 
= V1HN1L 


Operating 
Current 
CE1 = 0.2V and 
Min. 
- 
- 
60 
mA 
CE2 = Voo - 0.2V 


10002 


RIW = Voo - 0.2V 
tcycle 
lOUT = OmA 
111S 
- 
- 
10 
Other 
Inputs 
= VOO - 0.2V/0.2V 


10051 
CE1 = V1H or CE2 = V1L 
- 
- 
3 
mA 


Standby 
Current 
CE1 = Voo - 0.2V or 
Ta = 0 -70°C 
- 
- 
100 
10052 


(1) 
CE2 = 0.2V 
~ 
Voo 
= 2.0V - 5.5V 
Ta = 25°C 
- 
2 
- 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


CIN 
Input Capacitance 
V1N = GND 
10 


COUT 
Output 
Capacitance 
VOUT=GND 
10 
pF 


TC551001 BPL/BFL/BFTL/BTRL 


SYMBOL 
PARAMETER 
·70 
-B5 
·10 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Read Cycle Time 
70 
- 
85 
- 
100 
- 


tACC 
Address Access Time 
- 
70 
- 
85 
- 
100 


tC01 
CE1 Access Time 
- 
70 
- 
85 
- 
100 


tC02 
CE2 Access Time 
- 
70 
- 
85 
- 
100 


tOE 
Output Enable to Output in Valid 
- 
35 
- 
45 
- 
50 
ns 
tCOE 
Chip Enable (CE1, CE2) to Output in Low-Z 
10 
- 
10 
- 
10 
- 


tOEE 
Output Enable to Output in Low-Z 
5 
- 
5 
- 
5 
- 


too 
Chip Enable (CE1, CE2) to Output in High-Z 
- 
25 
- 
30 
- 
35 


tooo 
Output Enable to Output in High-Z 
- 
25 
- 
30 
- 
35 


tOH 
Output Data Hold Time 
10 
- 
10 
- 
10 
- 


TC551 001 BPL/BFL/BFTL/BTRL 


SYMBOL 
PARAMETER 
-70 
-85 
-10 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write Cycle Time 
70 
- 
85 
- 
100 
- 


twP 
Write Pulse Width 
50 
- 
60 
- 
60 
- 


tcw 
Chip Selection to End of Write 
60 
- 
75 
- 
80 
- 


tAS 
Address Setup Time 
0 
- 
0 
- 
0 
- 


tWR 
Write Recovery Time 
0 
- 
0 
- 
0 
- 
ns 


toow 
RIW to Output in High-Z 
- 
25 
- 
30 
- 
35 


tOEW 
RIW to Output in Low-Z 
5 
- 
5 
- 
5 
- 


tos 
Data Setup Time 
30 
- 
35 
- 
40 
- 


tOH 
Data Hold Time 
0 
- 
0 
- 
0 
- 


Input Pulse Levels 
2.4V/0.6V 


Input Pulse Rise and Fall Time 
5ns 


Input Timing Measurement Reference Levels 
1.5V 


Output Timing Measurement Reference Levels 
1.5V 


Output Load 
1 TTL Gate and CL = 100pF 


Timing Waveforms 


Read Cycle (1) 
i 


tRe 
l 
tAee 
~ 
teo2 
~ 
teo! 
~ 


toe 
~ 


twe 


============tw=p 
===t=WR='k---- 
~ . 
]' 


tos 
tOH~I~ 
WIA~'--DA-TA-STA-B-lE""'~~ 


~ 
----f~ 


tos 
tOH ~I~ 
WlArJJ~_D_A_TA_~_A-_BlE_~'" 


Notes: 


1. RtN is high for read cycles. 


2. If the CE1 low transition or CE2 high transition occurs coincident 
with or after the RtN low transition, 
outputs 
remain in 


a high impedance 
state. 


3. If the CE1 high transition 
or CE2 low transition 
occurs coincident 
with or prior to the RtN high transition, 
outputs 


remain in a high impedance 
state. 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VOH 
Data Retention Supply Voltage 
2.0 
- 
5.5 
V 


I VOH= 3.0V 
- 
- 
50 
'OOS2 
Standby Current 
IVOH= 5.5V 
100 
lJA 
- 
- 


tcOR 
Chip Deselect to Data Retention Mode 
0 
- 
- 
ns 


tR 
Recovery Time 
5 
- 
- 
ms 


Notes: 


1. In the CE1 controlled 
data retention mode, minimum standby current is achieved under the condition 
CE2 ~ O.2V or 
CE2 ~ Voo - O.2V 


2. If the V1H of CE1 is 2.2V in operation, 
during the period that the Voo voltage is going down from 4.5V to 2.4V, 10081 
current flows. 


TOSHIBA 


Description 


The TC551 001 BPL is a 1,048,576 
bit CMOS static random access memory organized as 131,072 words by 8 bits and operated 
from a single 5V power supply. Advanced 
circuit techniques 
provide both high speed and low power features with an operating cur- 
rent of 5mNMHz 
(typ.) and a minimum cycle time of 70ns. When CE1 is a logical high, or CE2 is low, the device is placed in a low 
power standby mode in which the standby current is 2l-lAtypically. The TC551 001 BPL has three control inputs. Chip enable inputs 
(CE1, CE2) allow for device selection and data retention control, while an output enable input (OE) provides fast memory access. 
The TC551 001 BPL is suitable for use in microprocessor 
systems where high speed, low power, and battery backup are required. 
The TC551 001 BPL is offered in a standard dual-in-line 32-pin plastic package, a small outline plastic package, and a thin small 


outline plastic package (forward type, reverse type). 


Features 


• Low power dissipation: 


• Standby current: 


• Single 5V power supply 


• Access time (max.) 


27.5mW/MHz 
(typ.) 


4l-lA (max.) at Ta = 25°C 


Te551 001 BPl/BFl/BFTL/BTRl 


-70l 
-85l 
-10l 


Access Time 
70ns 
85ns 
100ns 


CE1 Access Time 
70ns 
85ns 
100ns 


CE2 Access Time 
70ns 
85ns 
100ns 


OE Access Time 
35ns 
45ns 
50ns 


• Power down feature: 
CE1, CE2 


• Data retention supply voltage: 
2.0 - 5.5V 


• Inputs and outputs 
TIL 
compatible 


• Package 
TC551001BPL: 
DIP32-P-600 


TC551 001 BFL 
: SOP32-P-525 
TC551 001 BFTL 
: TSOP32-P-0820 
TC551 001 BTRL 
: TSOP32-P-0820A 


AO - A16 
Address Inputs 


RIW 
ReadlWrite Control Input 


OE 
Output Enable Input 


CE1, CE2 
Chip Enable Inputs 


1/01 -1/08 
Data Input/Output 


VDD 
Power (+5V) 


GND 
Ground 


NC 
No Connection 


NC 


A16 
A14 
A12 
A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 
1/01 
1102 
1/03 
GND 


032 
PIN TSOP 


Voo 
(forward 
type) 
(reverse type) 
A15 
CE2 
16 
16 
ANI 
Al3 
A8 
A9 
All 
M 
AIO 
m 
1/08 
1107 
1106 
1/05 
17 
32 
32 
17 
1/04 


PIN NO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 


PIN NAME 
All 
Ag 
As 
A13 
RIW 
CE2 
A1S 
VDD 
NC 
A16 
A14 
A12 
A7 
A6 
As 
A4 


PIN NO. 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 


PIN NAME 
A3 
A2 
Al 
Ao 
1/01 
1/02 
1/03 
GND 
1/04 
1/05 
1/06 
1/07 
1/08 
CE1 
AlO 
OE 


A7 
~ 
VOO 


Jg 


V> 
V> 
~GND 
'" 


V> 
MEMORY 
CELL 
w 
w 


All 
"'''' 
'" 
ARRAY 
oW 
0'" 
A12 
0 •.... ow 
1024 )( 128)( 8 
A13 
<tv> 
<t8 


A14 
~~ 
~~ 
(1048576) 


A15 
A16 
"'''' 
"'0 


1/01 
SENSE AMP. 


-' 
COLUMN 
ADDRESS 
0 
'" 
<t •.... 
•.... 
z 


<to 
au 
1/08 


ill 


RIW 
ffi 


CE2 


~IN 
CE1 
CE2 
DE 
RIW 
1/01 -1/08 
POWER 
MODE 


Read 
L 
H 
L 
H 
DOUT 
1000 


Write 
L 
H 
, 
L 
DIN 
1000 


Output 
Deselect 
L 
H 
H 
H 
High-Z 
1000 


H 
, 
, 
, 
High-Z 
loos 
Standby 
, 
L 
, 
, 
High-Z 
loos 


SYMBOL 
ITEM 
RATING 
UNIT 


VDD 
Power 
Supply 
Voltage 
-0.3 - 7.0 
V 


V1N 
Input Voltage 
-0.3' - 7.0 
V 


V1/0 
Input and Output 
Voltage 
-0.5 - Voo + 0.5 
V 


Po 
Power 
Dissipation 
1.0/0.6" 
W 


TSOLDER 
Soldering 
Temperature' 
Time 
260' 
10 
°C'sec 


TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TOPR 
Operating 
Temperature 
0-70 
°C 


SYMBOL 
PARAMETER 
. 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 


V1H 
Input 
High Voltage 
2.2 
- 
Voo + 0.3 
V 
V1L 
Input 
Low Voltage 
-0.3' 
- 
0.8 


VOH 
Data 
Retention 
Supply 
Voltage 
2.0 
- 
5.5 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input Leakage 
Current 
V1N = 0 - Voo 
- 
- 
±1.0 
~ 


ILO 
Output 
Leakage 
Current 
CE1 = V1H or CE2 = V1Lor RIW = V1Lor 
- 
- 
±1.0 
~ 
OE = V1H.VOUT = 0 - VOO 


10H 
Output 
High Current 
VOH = 2.4V 
-1.0 
- 
- 
mA 


10L 
Output 
Low Current 
VOL = OAV 
4.0 
- 
- 
mA 


CE1 = V1Land CE2 
= V1H 
Min. 
- 
- 
70 


10001 
and RIW = V1H. 
tcycle 
lOUT = OmA 
1/o1S 
- 
- 
20 
Other 
Inputs 
= V1HN1L 


Operating 
Current 
CE1 = 0.2V and 
Min. 
- 
- 
60 
mA 
CE2 = Voo - 0.2V 


10002 
RIW = Voo - 0.2V 
tcycle 
lOUT = OmA 
1/o1S 
- 
- 
10 
Other 
Inputs 
= Voo - 0.2V/O.2V 


100S1 
CE1 = V1H or CE2 = V1L 
- 
- 
3 
mA 


Standby 
Current 
CE1 = Voo - 0.2V or 
Ta = 0 - 70°C 
- 
- 
30 
100S2(1) 
CE2 = 0.2V 
~ 
Voo 
= 2.0V 
- 5.5V 
Ta = 25°C 
- 
2 
4 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


CIN 
Input Capacitance 
V1N = GND 
10 


COUT 
Output 
Capacitance 
VOUT=GND 
10 
pF 


TC551 DD18Pl/BFL/BFTl/BTRl 


SYM80l 
PARAMETER 
·7Dl 
·85l 
·1Dl 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Read Cycle Time 
70 
- 
85 
- 
100 
- 


tACC 
Address Access Time 
- 
70 
- 
85 
- 
100 


tC01 
CE1 Access Time 
- 
70 
- 
85 
- 
100 


tC02 
CE2 Access Time 
- 
70 
- 
85 
- 
100 


toE 
Output Enable to Output in Valid 
- 
35 
- 
45 
- 
50 
ns 
tCOE 
Chip Enable (CE1, CE2) to Output in Low-Z 
10 
- 
10 
- 
10 
- 


tOEE 
Output Enable to Output in Low-Z 
5 
- 
5 
- 
5 
- 


too 
Chip Enable (CE1, CE2) to Output in High-Z 
- 
25 
- 
30 
- 
35 


toDo 
Output Enable to Output in High-Z 
- 
25 
- 
30 
- 
35 


toH 
Output Data Hold Time 
10 
- 
10 
- 
10 
- 


TC551 DD18Pl/8Fl/BFTL/BTRl 


SYMBOL 
PARAMETER 
-7Dl 
·85l 
·1Dl 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write Cycle Time 
70 
- 
85 
- 
100 
- 


twP 
Write Pulse Width 
50 
- 
60 
- 
60 
- 


tcw 
Chip Selection to End of Write 
60 
- 
75 
- 
80 
- 


tAs 
Address Setup Time 
0 
- 
0 
- 
0 
- 


tWR 
Write Recovery Time 
0 
- 
0 
- 
0 
- 
ns 


toDw 
RIW to Output in High-Z 
- 
25 
- 
30 
- 
35 


toEw 
RIW to Output in Low-Z 
5 
- 
5 
- 
5 
- 


tDs 
Data Setup Time 
30 
- 
35 
- 
40 
- 


tDH 
Data Hold Time 
0 
- 
0 
- 
0 
- 


Input Pulse Levels 
2.4V/0.6V 


Input Pulse Rise and Fall Time 
5ns 


Input Timing Measurement Reference levels 
1.5V 


Output Timing Measurement Reference Levels 
1.5V 


Output Load 
1 TTL Gate and CL = 100pF 


Timing Waveforms 


Read Cycle 
(1) 


ADORES'" 
J; 
t" 
--1-----t-ACC-------- 


twc 
======f- 
twP 
tWR 
.. .• 
.. 


~ 
tOH ~I 
n7777777777. 
DATASTABLE~f§1~ 


tos 
tOH ~I~ 
••• 
ri"'_D_A_TA_:TA_:-_lE_~~~ 


Notes: 


1. RJIN is high for read cycles. 


2. If the CE1 low transition or CE2 high transition occurs coincident 
with or after the RJIN low transition, 
outputs 
remain in 


a high impedance 
state. 


3. If the CE1 high transition 
or CE2 low transition 
occurs coincident 
with or prior to the RJIN high transition, 
outputs 


remain in a high impedance 
state. 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VOH 
Data Retention Supply Voltage 
2.0 
- 
5.5 
V 
I VOH= 3.0V 
- 
- 
15' 
IOOS2 
Standby Current 
I VOH= 5.5V 
30 
IlA 
- 
- 


tcOR 
Chip Deselect to Data Retention Mode 
0 
- 
- 
ns 


tR 
Recovery Time 
5 
- 
- 
ms 


·3fJA (max.) 
Ta = 0 - 40°C 


CE1 Controlled 
Data Retention 
Mode 
(1) 


Notes: 


1. In the CE1 controlled 
data retention mode. minimum standby 
current is achieved under the condition 
CE2 :'> O.2V or 


CE2 ~ Voo - O.2V. 


2. If the V1Hof CE1 is 2.2V in operation, 
during the period that the Voo voltage is going down from 4.5V to 2.4V. 'OOS1 


current flows. 


TOSHIBA 


Description 


The TC554161 FTUTRL is a 4,194,304 
bit CMOS static random access memory organized as 262,144 words by 16 bits and 
operated from a single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an 
operating current of 1OmAlMHz (typ.) and a minimum cycle time of 70ns. When CE is a logical high, the device is placed in a low 
power standby mode in which the standby current is 10ClJ.tA(max.). The TC554161 FTLJTRL has two control inputs. A chip enable 
input (CE) allows for device selection and data retention control, while an output enable input (OE) provides fast memory access. 
Byte access is supported 
by upper and lower byte controls. The TC554161 FTLJTRL is suitable for use in microprocessor 
systems 
where high speed, low power, and battery backup are required. The TC554161 FTLJTRL is offered in a 54-pin thin small outline 
plastic package (forward type, reverse type). 


Features 


• Low power dissipation: 


• Standby 
current: 


• Single 5V power supply 


• Access time (max.) 


55mW/MHz 
(typ.) 


100llA (max.) 


Pin Connection 
(Top View) 


NC 
54 
A4 
NC 


A3 
53 
AS 
A3 


A2 
52 
A6 
A2 


Al 
51 
A7 
Al 


AO 
50 
NC 
AO 


11016 
49 
1/01 
1/016 


1/015 
48 
1/02 
1/015 


Vcc 
47 
Vcc 
Vcc 


GND 
46 
GND 
GND 
11014 
45 
1/03 
11014 


1/013 
44 
1/04 
11013 


UB 
43 
LB 
UB 


IT 
42 
OE 
a 


NC 
41 
NC 
NC 


RNJ 
40 
NC 
RNJ 
11012 
39 
1105 
11012 


1/011 
38 
1106 
11011 


GND 
37 
GND 
GND 


Vcc 
36 
Vcc 
Vcc 


1/010 
35 
1107 
1/010 


1/09 
34 
1/08 
1/09 


NC 
33 
A8 
NC 


A17 
32 
A9 
AI7 


A16 
31 
Al0 
AI6 


A15 
30 
All 
A15 


A14 
29 
A12 
A14 
Al3 
NC 
A13 


TC554161FTl/TRL 


·70 
·85 
·10 


Access Time 
70ns 
8Sns 
100ns 


CE Access Time 
70ns 
8Sns 
100ns 


OE Access Time 
3Sns 
4Sns 
SOns 


• Power down feature: 
CE 


• Data retention supply voltage: 
2.0 - 5.5V 


• Inputs and outputs 
TIL 
compatible 


• Package 
TC554161 FTL 
: TSOP54-P-400 


TC554161TRL 
: TSOP54-P-400A 


AO -A17 
Address Inputs 


1/01 -1/016 
Data Input/Output 


CE 
Chip Enable Input 


RIW 
ReadlWrite Control Input 


OE 
Output Enable Input 


LB, UB 
Data Byte Conlrol Input 


VDD 
Power (+SV) 


GND 
Ground 


NC 
No Connection 


MEMORY 


CELL ARRAY 


1.024x256x 
16 


(4.194.304) 


1/01 
1/02 
1103 
1/04 
1105 
1/06 
1107 
1108 


1/09 
1/010 
1/011 
1/012 
1/013 
11014 
1/015 
1/016 


•... '" 
_::>w 
~o..~ 
•...•...~ 
<::>::> 
0o", 


•... '" 
_::>w 
~o..~ 
•...•... ~ 
<::>::> 
0o", 


~N 
CE 
OE 
RIW 
[8 
UB 
1/01 -1/08 
1/09 -1/016 
POWER 
MODE 


L 
L 
Output 
Output 
1000 


Read 
L 
L 
H 
H 
L 
High Impedance 
Output 
1000 


L 
H 
Output 
High Impedance 
1000 


L 
L 
Input 
Input 
1000 


Write 
L 
* 
L 
H 
L 
High Impedance 
Input 
1000 


L 
H 
Input 
High Impedance 
1000 


L 
H 
H 
* 
* 
Output Deselect 


L 
* 
* 
H 
H 
High Impedance 
High Impedance 
1000 


Standby 
H 
* 
* 
* 
* 
High Impedance 
High Impedance 
loos 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power Supply Voltage 
-0.3 - 7.0 
V 


VIN 
Input Voltage 
-0.3* - 7.0 
V 


VI/O 
Input and Output Voltage 
-0.5* - Voo + 0.5 
V 


Po 
Power Dissipation 
0.6 
W 


TSOLOER Soldering Temperature· Time 
260·10 
°C· sec 


TSTRG 
Storage Temperature 
-55 - 150 
°C 


TOPR 
Operating Temperature 
0-70 
°C 


• 
-3.0V with a pulse width of 30ns 


A-142 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 


V1H 
Input High Voltage 
2.2 
- 
Voo + 0.3 
V 


V1l 
Input 
Low Voltage 
-0.3' 
- 
0.8 


VOH 
Data 
Retention 
Supply 
Voltage 
2.0 
- 
5.5 


SYMBOL 
PARAMETEI'l 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
V1N = 0 - Voo 
- 
- 
±1.0 
IlA 


ILO 
Output 
Leakage 
Current 
CE = V1H or RJW = V1l or OE = V1H 
- 
- 
±1.0 
IlA 
VOUT=O 
- Voo 


10H 
Output 
High Current 
VOH = 2.4V 
-1.0 
- 
- 
mA 


10l 
Output 
Low Current 
VOL = OAV 
2.1 
- 
- 
mA 
IT = V1l, lOUT = OmA 
Min. 
- 
- 
100 
10001 
tcycle 
Other 
Inputs 
= V1WVIl 
111S 
- 
15 
- 
Operating 
Current 
mA 
CE = 0.2V, lOUT = OmA 
Min. 
- 
- 
90 
10002 
Other 
Inputs 
= V1HNIl 
tcycle 


111S 
- 
10 
- 


100S1 
CE = V1H, Other 
Inputs 
= V1HNIl 
- 
- 
3 
mA 


100S2 
Standby 
Current 
CE = Voo - 0.2V 
100 
IlA 
Voo = 2.0V 
- 5.5V 
- 
- 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
V1N =GND 
10 


COUT 
Output 
Capacitance 
VOUT= 
GND 
10 
pF 


TC554161FTl/TRL 


SYMBOL 
PARAMETER 
·70 
-85 
-10 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tAC 
Read Cycle 
Time 
70 
- 
85 
- 
100 
- 


tACC 
Address 
Access 
Time 
- 
70 
- 
85 
- 
100 


tco 
CE Access 
Time 
- 
70 
- 
85 
- 
100 


tOE 
OE Access 
Time 
- 
35 
- 
45 
- 
50 


tBA 
UB, LB Access 
Time 
- 
35 
- 
45 
- 
50 


tOH 
Output 
Data Hold Time from Address 
Change 
10 
- 
10 
- 
10 
- 
ns 
tCOE 
Output 
Enable 
Time from CE 
10 
- 
10 
- 
10 
- 


tOEE 
Output 
Enable 
Time from OE 
5 
- 
5 
- 
5 
- 


tBE 
Output 
Enable 
Time from 
UB, LB 
5 
- 
5 
- 
5 
- 


too 
Output 
Disable 
Time from CE 
- 
25 
- 
30 
- 
35 


tooo 
Output 
Disable 
Time from 
OE 
- 
25 
- 
30 
- 
35 


tBO 
Output 
Disable 
Time from 
UB, LB 
- 
25 
- 
30 
- 
35 


TC554161 FTLfTRL 


SYMBOL 
PARAMETER 
·70 
·85 
-10 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write 
Cycle 
Time 
70 
- 
85 
- 
100 
- 


twP 
Write 
Pulse 
Width 
50 
- 
55 
- 
60 
- 


tcw 
Chip 
Enable 
to End of Write 
60 
- 
70 
- 
80 
- 


tBW 
UB, LB Enable 
to End of Write 
50 
- 
55 
- 
60 
- 


tAs 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 
ns 
tWA 
Write 
Recovery 
Time 
0 
- 
0 
- 
0 
- 


tos 
Data Setup 
Time 
30 
- 
35 
- 
40 
- 


tOH 
Data 
Hold Time 
0 
- 
0 
- 
0 
- 


tOEW 
Output 
Enable 
Time from 
RJW 
5 
- 
5 
- 
5 
- 


toow 
Output 
Disable 
Time from 
RJW 
- 
25 
- 
30 
- 
35 


Input Pulse 
Levels 
2.4V/0.6V 


Input 
Pulse 
Rise and Fall Time 
5ns 


Input Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Load 
1 TTL Gate and CL = 100pF 


Timing Waveforms 


Read Cycle 
111 


_t 


wc 


_f_ 


twP 
tWR 
• 


Din 
15_) 
~ 


t05 
tOH~ 
)I~ 


Data 
Stable 
1_5_1 
_ 


Din 
(5_) 
* 


t05 
tOH* 
J 
..--.. 


Data 
Slabl~ 
•••..• 
(5_) 
_ 


Din 
(_51 
* 


t05 
lOH* 
.~ 


Data 
Stable 
•••..• 
1_51 
_ 


Notes: 


1. RNV is high for read cycles. 


2. If the CE low transition 
occurs coincident 
with or after the RIW low transition, 
outputs 
remain in 


a high impedance 
state. 


3. If the CE high transition 
occurs coincident 
with or prior to the RNV high transition, 
outputs 
remain 


in a high impedance 
state. 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VOH 
Data 
Retention 
Supply 
Voltage 
2.0 
- 
5.5 
V 


[VOH = 3.0V 
- 
- 
50 
IOOS2 
Standby 
Current 
I VOH = 5.5V 
100 


J.1A 
- 
- 


tCOR 
Chip 
Deselect 
to Data 
Retention 
Mode 
0 
- 
- 
ns 


tR 
Recovery 
Time 
5 
- 
- 
ms 


Note: 


1. If the V1H of CE is 2.2V in operation, 
during the period that the Voo voltage is going down from 4.5V to 2.4V. IOOS1 


current flows. 


TOSHIBA 


Description 


The TC554161 FTLJrRL is a 4,194,304 
bit CMOS static random access memory organized as 262,144 words by 16 bits and 
operated from a single 5V power supply. Advanced 
circuit techniques 
provide both high speed and low power features with an 
operating current of 1OmNMHz 
(typ.) and a minimum cycle time of 70ns. When CE is a logical high, the device is placed in a low 
power standby mode in which the standby current is 6~ 
(max.). The TC554161 FTLJrRL has two control inputs. A chip enable 
input (CE) allows for device selection and data retention control, while an output enable input (O~ provides fast memory access. 
Byte access is supported 
by upper and lower byte controls. The TC554161 FTLJrRL is suitable for use in microprocessor 
systems 
where high speed, low power, and battery backup are required. The TC554161 FTLJrRL is offered in a 54-pin thin small outline 
plastic package (forward type, reverse type). 


Features 


• Low power dissipation: 


• Standby 
current: 


• Single 5V power supply 


• Access time (max.) 


55mW/MHz 
(typ.) 


8lIA (max.) at Ta = 25°C 


TC554161 FTLfTR L 


-70L 
-85L 
-10L 


Access 
Time 
lOns 
8Sns 
100ns 


CE Access 
Time 
lOns 
8Sns 
100ns 


OE Access 
Time 
3Sns 
4Sns 
SOns 


• Power down feature: 
CE 


• Data retention supply voltage: 
2.0 - 5.5V 


• Inputs and outputs 
TIL 
compatible 


• Package 
TC554161 FTL 
: TSOP54-P-400 


TC554161TRL 
: TSOP54-P-400A 


AO - A17 
Address 
Inputs 


1/01 -1/016 
Data 
Input/Output 


CE 
Chip 
Enable 
Input 


RIW 
ReadlWrite 
Control 
Input 


OE 
Output 
Enable 
Input 


LB, UB 
Data Byte Control 
Input 


Voo 
Power 
(+SV) 


GND 
Ground 


NC 
No Connection 


Pin Connection 
(Top View) 


NC 
54 
A4 
NC 


A3 
53 
AS 
A3 


A2 
52 
A6 
A2 


At 
51 
Al 
Al 
AD 
50 
NC 
AO 


1/016 
49 
1/01 
1/016 


1/015 
48 
1/02 
1/015 


Vee 
47 
Vee 
Vee 


GND 
46 
GND 
GND 


1/014 
45 
1/03 
1/014 


1/013 
44 
1/04 
1/013 


UB 
43 
LB 
UB 


CE 
42 
OE 
Ct 


NC 
41 
NC 
NC 


RNV 
40 
NC 
RNV 


1/012 
39 
1105 
1/012 
11011 
38 
1106 
11011 


GND 
37 
GND 
GND 


Vee 
36 
Vee 
Vee 


1/010 
35 
1107 
1/010 
1/09 
34 
1108 
1/09 
NC 
33 
A8 
NC 


Al7 
32 
A9 
A17 


A16 
31 
AIO 
A16 


AI5 
30 
All 
A15 


A14 
29 
A12 
A14 


A13 
27 
2B 
NC 
A13 


FTL 


'" 
-..0 
Voo 


~~ 


MEMORY 
GND 


~ 


CELL ARRAY 
-..0 
"'0 
1.024x256x 
16 


(4.194.304) 


~N 
CE 
DE 
R/W 
LB 
UB 
1/01 -1/08 
1/09 -1/016 
POWER 
MODE 


L 
L 
Output 
Output 
1000 


Read 
L 
L 
H 
H 
L 
High Impedance 
Output 
1000 


L 
H 
Output 
High Impedance 
1000 


L 
L 
Input 
Input 
1000 


Write 
L 
* 
L 
H 
L 
High Impedance 
Input 
1000 


L 
H 
Input 
High Impedance 
1000 


L 
H 
H 
* 
* 
Output Deselect 


L 
* 
* 
H 
H 
High Impedance 
High Impedance 
1000 


Standby 
H 
* 
* 
* 
* 
High Impedance 
High Impedance 
loos 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power Supply Voltage 
-0.3 - 7.0 
V 


VIN 
Input Voltage 
-0.3* - 7.0 
V 


Vila 
Input and Output Voltage 
-0.5* - Voo + 0.5 
V 


Po 
Power Dissipation 
0.6 
W 


TSOLOER Soldering Temperature· Time 
260·10 
°C· sec 


TSTRG 
Storage Temperature 
-55 - 150 
°C 


TOPR 
Operating Temperature 
0-70 
°C 


• 
-3.0V with a pulse width of 30ns 


A·150 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 


V1H 
Input 
High Voltage 
2.2 
- 
Voo + 0.3 
V 
V1L 
Input 
Low Voltage 
-0.3' 
- 
0.8 


VOH 
Data 
Retention 
Supply 
Voltage 
2.0 
- 
5.5 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
V1N = 0 - Voo 
- 
- 
±1.0 
IJA 


ILO 
Output 
Leakage 
Current 
CE = V1H or RIW = V1Lor OE = VIH 
- 
- 
±1.0 
IJA 


VOUT=O 
- Voo 


10H 
Output 
High Current 
VOH = 2.4V 
-1.0 
- 
- 
mA 


10L 
Output 
Low Current 
VOL = O.4V 
2.1 
- 
- 
mA 


CE = V1L• lOUT = OmA 
Min. 
- 
- 
100 
10001 
Other 
Inputs 
= V1HN1L 
!cycle 


1!!s 
- 
15 
- 
Operating 
Current 
mA 


CE = 0.2V. lOUT = OmA 
Min. 
- 
- 
90 
10002 
Other 
Inputs 
= V1HN1L 
tcycle 


1!!s 
- 
10 
- 


100S1 
CE = V1H• Other 
Inputs 
= V1HN1L 
- 
- 
3 
mA 


Standby 
Current 
CE = Voo 
- 0.2V 
Ta = 0 - 70°C 
- 
- 
60 
100S2 
Voo 
= 2.0V 
- 5.5V 
Ta = 25°C 
4 
8 
!!A 
- 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
V1N = GND 
10 


COUT 
Output 
Capacitance 
VouT=GND 
10 
pF 


TC554161FTl/TRL 


SYMBOL 
PARAMETER 
-70L 
-85L 
-10L 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRc 
Read Cycle Time 
70 
- 
85 
- 
100 
- 


tAcc 
Address Access Time 
- 
70 
- 
85 
- 
100 


tea 
CE Access Time 
- 
70 
- 
85 
- 
100 


tOE 
OE Access Time 
- 
35 
- 
45 
- 
50 


tSA 
UB, LB Access Time 
- 
35 
- 
45 
- 
50 


tOH 
Output Data Hold Time from Address Change 
10 
- 
10 
- 
10 
- 
ns 
tCOE 
Output Enable Time from CE 
10 
- 
10 
- 
10 
- 


tOEE 
Output Enable Time from OE 
5 
- 
5 
- 
5 
- 


tSE 
Output Enable Time from UB, LB 
5 
- 
5 
- 
5 
- 


too 
Output Disable Time from CE 
- 
25 
- 
30 
- 
35 


tooo 
Output Disable Time from DE 
- 
25 
- 
30 
- 
35 


tso 
Output Disable Time from UB, LB 
- 
25 
- 
30 
- 
35 


TC554161 FTLlTRL 


SYMBOL 
PARAMETER 
-70L 
-85L 
-10L 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write Cycle Time 
70 
- 
85 
- 
100 
- 


twP 
Write Pulse Width 
50 
- 
55 
- 
60 
- 


tcw 
Chip Enable to End of Write 
60 
- 
70 
- 
80 
- 


tsw 
UB, LB Enable to End of Write 
50 
- 
55 
- 
60 
- 


tAs 
Address Setup Time 
0 
- 
0 
- 
0 
- 
ns 
tWR 
Write Recovery Time 
0 
- 
0 
- 
0 
- 


tos 
Data Setup Time 
30 
- 
35 
- 
40 
- 


tOH 
Data Hold Time 
0 
- 
0 
- 
0 
- 


toEW 
Output Enable Time from RIW 
5 
- 
5 
- 
5 
- 


toow 
Output Disable Time from RIW 
- 
25 
- 
30 
- 
35 


Input Pulse Levels 
2.4V/0.6V 


Input Pulse Rise and Fall Time 
5ns 


Input Timing Measurement Reference Levels 
1.5V 


Output Timing Measurement Reference Levels 
1.5V 


Output Load 
1 TTL Gate and CL = 100pF 


Timing 
Waveforms 


Read Cycle (1) 


_t 


we 
-f-------- 


twP 
tWR 
•. 
... 
): 


'~II 
Data Stable 
)1\ 
(5_) 
_ 
Din 
(5_) 
* 


* 
'to!.~* 


Din 
(5) 
Data 
Stable 
'-- 
15_) 
_ 
---------------' 


* 
'to! 
•~* 


Din 
(51 
Data 
Stable 
'-- 
<_51 
_ 
------------------ 


Notes: 


1. RfIN is high for read cycles. 


2. If the CE low transition occurs coincident 
with or after the RfIN low transition, 
outputs 
remain in 


a high impedance 
state. 


3. If the CE high transition 
occurs coincident 
with or prior to the RfIN high transition, 
outputs 
remain 


in a high impedance 
state. 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VOH 
Data Retention Supply Voltage 
2.0 
- 
5.5 
V 


I VOH = 3.0V 
- 
- 
30' 
IOOS2 
Standby Current 
I VOH = 5.5V 
60 
~ 
- 
- 


tCOR 
Chip Deselect to Data Retention Mode 
0 
- 
- 
ns 


tR 
Recovery Time 
5 
- 
- 
ms 


Note: 


1. If the V1H of CE is 2.2V in operation, 
during the period that the Voo voltage is going down from 4.5V to 2.4V, IOOS1 


current flows. 


High Speed SRAM 


Density 
Organization 
Package 
Speed (ns) 
Features 
Page 


TC5588 
64K 
8Kx 
8 
p, J 
15, 20, 25, 35..... 
.. 
6-1 
TC55688 
64K 
8K x 8 
P, J................... 
10, 12 
6-9 
TC5589 
72K 
8K x 9 
P, J 
15, 20, 25, 35 
6-17 
TC55464A 
256K 
64K x 4 
p, J 
15, 20, 25, 35 
6-25 
TC556464 
256K 
64K x 4 
P,J 
10, 12 
6-33 
TC55465A 
256K 
64K x 4 
P,J 
15, 20, 25, 35 
TC55464A 
w/OE 
6-41 
TC556465 
256K 
64K x 4 
P, J 
10, 12 
TC556464 
w/OE 
6-49 
TC55328A 
256K 
32Kx 
8 
p, J 
15, 20, 25, 35 
6-57 
TC556328 
256K 
32K x 8 
P, J 
10, 12 
6-65 
TC55V328 
256K 
32K x 8 
J 
20,25, 
35 
3.3V Operation 
6-73 
TC55329A 
288K 
32K x 9 
p, J 
15, 20, 25, 35 
6-79 
TC556329 
288K 
32K x 9 
P, J 
10, 12 
6-87 
TC551632 
512K 
32K x 16 
J 
20,25,35 
6-95 
TC5564256 
1M 
256K x 4 
J 
12, 15,20 
6-103 
TC5564257 
1M 
256K x 4 
J 
12, 15,20 
TC5564256 
w/OE 
6-1 09 
TC5568128 
1M 
128K x 8 
P, J 
12, 15, 20 
6-115 
TC551664 
1M 
64K x 16 
J 
15, 20, 25 
6-121 
TC55V1664 
1M 
64K x 16 
J, FT 
10, 12, 15 
3.3V Operation 
6-129 
TC55V1864 
1.125M 
64K x 18 
J, FT 
10, 12, 15 
3.3V Operation 
6-137 
TC551402 
4M 
.4M x 1/1 M x 4 
J 
20, 25, 30 
6-145 
TC554101 
.4M 
1M x 4 
J 
20, 25, 30 
6-151 


TOSHIBA 


1l:5588P/j-15/20/25/35 


Description 


The TC5588P/J 
is a 65,536 bit high speed CMOS static random access memory organized as 8,192 words by 8 bits and operated 
from a single 5V supply. Toshiba's advanced CMOS technology 
and circuit design enable high speed~ration. 
The TC5588P/J 
features low power dissipation when the device is deselected using chip enable (CE1, CE2) and has an output 
enable input (OE) for fast memory access. Also, the device power between memory accesses is reduced by an automatic 
power 
down circuit. 


The TC5588P/J 
is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and 
outputs are TIL compatible. 
The TC5588P/J 
is available in a 300mil width, 
28-pin DIP and SOJ suitable for high density surface 
assembly. 


Features 
Pin Connection 
(Top View) 


• Fast access time 
TC5588P 
TC5588J 


- TC5588P/J-15 
15ns (max.) 
- TC5588P/J-20 
20ns (max.) 
NC 
I 
28 
Voo 
NC 
Voo 


- TC5588P/J-25 
25ns (max.) 
A12 
2 
27 
WE 
A12 
W£ 


- TC5588P/J-35 
35ns (max.) 
A7 
3 
26 
CE2 
A7 
CE2 


• Low power dissipation 
A6 
4 
25 
A8 
A6 
A8 


- Operation: 
AS 
5 
24 
A9 
AS 
A9 


- TC5588P/J-15 
135mA (max.) 
A4 
6 
23 
All 
A4 
All 


- TC5588P/J-20 
115mA (max.) 
A3 
7 
22 N 
A3 
m- 


- TC5588P/J-25 
115mA (max.) 
A2 
8 
21 
Al0 
A2 
AIO 


- TC5588P/J-35 
115mA (max.) 
Al 
9 
20 m 
Al 
m 


- Standby: 
1mA (max.) 
AO 
10 
19 
1/08 
AO 
1108 


• Single 5V power supply: 5V±100/0 
VOl 
11 
18 
1/07 
VOl 
V07 


• Fully static operation 
V02 
12 
17 
1106 
1102. 
V06 


• Inputs and outputs 
TIL 
compatible 
1103 
13 
16 
1/05 
1/03 
1105 


• Output 
buffer control: OE 
GND 
14 
15 
1104 . 
GND 
1/04 


• Package: 
(DIP) 
{SOJ) 


- TC5588P: 
DIP28-P-300B 
- TC5588J: 
SOJ28-P-300A 


Pin Names 


AO -A12 
Address Inputs 


1/01 -1/08 
Data InputS/Outputs 


CE1, CE2 
Chip Enable Inputs 


WE 
Write Enable Input 


OE 
Output Enable Input 


VDD 
Power (+5V) 


GND 
Ground 


NC 
No Connection 


WE 0-<: 
oeo-<: 
a2e>- 
ffi 0-<: 


«d- 
o 
o -'~ - 
II: c(<< 
.- z.., 
z~z 
0- ... 
v •••~ 


CL.OCK 
GENERATOR 


PRECHARGE 
CIRCUIT 


MEMORY 
CEL.L 


ARRAY 
256 X 32 x 8 
(65.536) 


COLUMN 
DECODER 


COLUMN 
ADDRESS 
BUFFER 
6 
6 
6 
6 
6 


A4 
------ 
AO 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power 
Supply 
Voltage 
-0.5 - 7.0 
V 


V1N 
Input Voltage 
-2.0 - 7.0 
V 


V1/0 
Input/Output 
Voltage 
-0.5 - Voo + 0.5 
V 


Po 
Power 
Dissipation 
1.0 
W 


TSOLOER 
Soldering 
Temperature· 
Time 
260·10 
°C· 
see 


TSTRG 
Storage 
Temperature 
-65 - 150 
°C 


TOPR 
Operating 
Temperature 
-10 - 85 
°C 


.-~~.-~o a:~ 
..,- 
c( 
••• - 
.- ... 
c( 
~ 
OeD 
•.....~ 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input High Voltage 
2.2 
- 
Voo + 0.5 
V 


V1L 
Input Low Voltage 
-OS 
- 
0.8 
V 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input Leakage 
Current 
V1N = 0 - Voo 
- 
- 
±1 
IlA 


ILO 
Output 
Leakage 
Current 
CE1 = V1Hor CE2 = V1Lor WE =V1L 
- 
- 
±1 
IlA 
or OE = V1H•Your 
= 0 - Voo 


IOH 
Output 
High Current 
VOH = 2.4V 
-4 
- 
- 
mA 


IOL 
Output 
Low Current 
VOL = 0.4V 
8 
- 
- 
mA 


. 
-15 
- 
- 
135 
Voo = 5.5V tcycle = Min cycle 
CE1 = V1L and CE2 = V1H 
-20 
1000 
Operating 
Current 
Other 
Inputs 
= V1WVIL 
mA 
-25 
- 
- 
115 
lour 
= OmA 
-35 


Voo = 5.5V tcycle = Min cycle 


IOOS1 
CE1 = V1H or CE2 = V1L 
- 
- 
25 


Standby 
Current 
Other 
Inputs 
= V1WVIL 
mA 


IOOS2. 
CE1 = Voo 
- 0.2V or CE2 = 0.2V 
- 
- 
1 
Other 
Inputs 
= Voo 
- 0.2V or 0.2V 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


CIN 
Input Capacitance 
V1N = GND 
5 
pF 


Cour 
Output 
Capacitance 
Vour=GND 
7 
pF 


TC5588P/J-15 
TC5588P/J-20 
TC5588P/J-25 
TC5588P/J-35 
SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tAC 
Read Cycle lime 
15 
- 
20 
- 
25 
- 
35 
- 


tACC 
Address Access Time 
- 
15 
- 
20 
- 
25 
- 
35 


tC01 
CE1 Access lime 
- 
15 
- 
20 
- 
25 
- 
35 


tC02 
CE2 Access lime 
- 
15 
- 
20 
- 
25 
- 
35 


toE 
OE Access lime 
- 
9 
- 
10 
- 
12 
- 
12 


toH 
Output Data Hold lime from Address Change 
5 
- 
5 
- 
5 
- 
5 
- 


Output Enable lime from GET or CE2 
ns 
tCOE 
5 
- 
5 
- 
5 
- 
5 
- 


leaD 
Output Disable lime from GET or CE2 
- 
6 
- 
6 
- 
6 
- 
6 


tOEE 
Output Enable lime from OE 
0 
- 
0 
- 
0 
- 
0 
- 


tooo 
Output Disable Time from OE 
- 
5 
- 
5 
- 
5 
- 
5 


tpu 
Chip Selection to Power Up Time 
0 
- 
0 
- 
0 
- 
0 
- 


tpo 
Chip Deselection to Power Down lime 
- 
15 
- 
20 
- 
25 
- 
35 


TC5588P/J-15 
TC5588P/J-20 
TC5588P/J-25 
TC5588P/J-35 
SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write Cycle lime 
15 
- 
20 
- 
25 
- 
35 
- 


tcw 
Chip Enable to End of Write 
12 
- 
13 
- 
15 
- 
15 
- 


tAS 
Address Setup Time 
0 
- 
0 
- 
0 
- 
0 
- 


twP 
Write Pulse Width 
12 
- 
13 
- 
15 
- 
15 
- 


tWR 
Write Recovery Time 
0 
- 
0 
- 
0 
- 
0 
- 
ns 


tos 
Data Setup Time 
9 
- 
10 
- 
12 
- 
12 
- 


tOH 
Data Hold Time 
0 
- 
0 
- 
0 
- 
0 
- 


tOEW 
Output Enable lime from WE 
0 
- 
0 
- 
0 
- 
0 
- 


toow 
Output Disable lime from WE 
- 
6 
- 
6 
- 
6 
- 
6 


Input Pulse levels 
3.0V/0.OV 


Input Pulse Rise and Fall lime 
3ns 


Input liming 
Measurement Reference levels 
2.2V/0.8V 


Output Timing Measurement Reference Levels 
2.0V/0.8V 


Output Load 
Fig. 1 4i 


5V4800 


VO 
in 


CL= 30pFI 
2550 


5V 


CL~::: f I::: 


(For teOE.taEE. teoo. 
taDO. taEw and toow) 


Figure 1. 


toee (6) 


tcoe (6) 


~ 


two 
---------- 


f 
J- 


Notes: 


1. The operating 
temperature 
(Ta) is guaranteed 
with transverse 
air flow exceeding 
400 linear feet per minute. 


3. If the CE1 low transition 
or CE2 high transition 
occurs coincident 
with or after the WE low transition, 
outputs 


remain in a high impedance 
state. 


4. If the CE1 high transition 
or CE2 low transition occurs coincident 
with or prior to the WE high transition. 
outputs 


remain in a high impedance 
state. 


6. The following 
parameters 
are measured using the load shown in Fig. 1. 


(A) tCOE. tOEE' toEW 
Output 
Enable Time 


(8) teoo, tooo. tODw 
Output Disable Time 


*:::; x=; OUTPUT DATA VAUO 
• 


UNKNOWN 
UNKNOWN 


TOSHIBA 


SILICON GATE BiCMOS 


8,192 WORD x 8 BIT BiCMOS STATIC RAM 


Description 


The TC55B88P/J 
is a 65,536 
bit high speed BiCMOS static random access memory organized 
as 8,192 words by 8 bits and 


operated 
from a single 5V supply. Toshiba's BiCMOS technology 
and advanced circuit design enable hJ9!:!...speedoperation. 


The TC55B88P/J 
features low power dissipation when the device is deselected 
using chip enable (CE1, CE2) and has an out- 
put enable input (OE) for fast memory access. 


The TC55B88P/J 
is suitable for use in high speed applications 
such as cache memory and high speed storage. All inputs and 
outputs are TTL compatible. 


The TC55B88P/J 
is available in a 300mil width, 28-pin DIP and SOJ suitable for high density surface assembly. 


Features 


• Fast access time 


- TC55B88P/J-10 
10ns (max.) 
- TC55B88P/J-12 
12ns (max.) 


• Low power dissipation 


- Operation: 
155mA (max.) 
- Standby: 
1OmA (max.) 


• Single 5V power supply: 
5V±5% (-10) 


5V±1 0% (-12) 


• Fully static operation 


• Inputs and outputs 
TTL compatible 


• Output 
buffer control: 
OE 


• Package: 
- TC55B88P: 
DIP28-P-300B 


- TC55B88J: 
SOJ28-P-300A 


Pin Connection 
(Top View) 


TCSSBSSP 
TCSSBSSJ 


NC 
Voo 
NC 
I 
Voo 
A12 
we 
A12 
2 
wt 
A7 
CE2 
A7 
3 
CE2 
A6 
AS 
A6 
4 
AS 
AS 
A9 
AS 
5 
A9 
A4 
All 
A4 
6 
All 
A3 
N 
A3 
7 
N 
A2 
AIO 
A2 
8 
AIO 
Al 
m- 
Al 
9 
m 
AO 
vas 
AO 
10 
VOS 
VOl 
V07 
VOl 
11 
V07 
V02 
1106 
1102 
12 
V06 
V03 
1105 
V03 
13 
vos 
GND 
V04 
GND 
14 
V04 


(DIP) 
(SOJ) 


AD -A12 
Address Inputs 


1/01 -1/08 
Data Inputs/Outputs 


CE1, CE2 
Chip Enable Inputs 


WE 
Write Enable Input 


OE 
Output Enable Input 


VDD 
Power (+5V) 


GND 
Ground 


NC 
No Connection 


TC55B88P/J-10/12 
Static RAM 


Block Diagram 
- 
AS 
A6 - 
a:: 
MEMORY 
w 
A7 
0 Q 
CELL ARRAY 
4 
o 
VDD 
0 
A8 
u 
w 
256x32x8 
GND 
A9 
0 
..--0 


A10 
~ 
(65,536) 
All 
a:: 
11 
A12 
--,...-- 
~ 
1101 
II 
" 
I - 
COLUMN 
110 
~ 
1102- 
Ill- 
1103- 
'" 
-= 
CIRCUIT 
=l 
~ 
~ 
- 
.•... 


1104 
..•....• 
COLUMN 
.•...• 
1105 
~ 
OECOOER 
.....••• 
1106- 
~ 
"'" 
1107 
..•.... 
I..~k) k)Jd, ijl 
-<... 


1108 
..•.... 


o 
0 
0 
AO A1 A2 A3 A4 


wto-c 
(XO-C 
CE20- 
mo-c 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power 
Supply 
Voltage 
-0.5 - 7.0 
V 


V1N 
Input Voltage 
-2.0 - 7.0 
V 


VI/O 
InpuVOutput 
Voltage 
-0.5 - Voo + 0.5 
V 


Po 
Power 
Dissipation 
1.0 
W 


TSOLOER 
Soldering 
Temperature· 
Time 
260·10 
°C· 
see 


TSTRG 
Storage 
Temperature 
-65 - 150 
°C 


TOPR 
Operating 
Temperature 
-10 - 85 
°C 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


1-10 
4.75 
5.0 
5.25 
Voo 
Power 
Supply 
Voltage 
V 
I -12 
4.5 
5.0 
5.5 


V1H 
Input 
High Voltage 
2.2 
- 
VDD + 0.5 
V 


V1L 
Input 
Low Voltage 
-OS 
- 
0.8 
V 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input Leakage 
Current 
V1N = 0 - Voo 
- 
- 
±10 
~ 


ILa 
Output 
Leakage 
Current 
CE1 = V1H or CE2 = V1Lor WE =V1L or 
- 
- 
±10 
~ 
OE = V1H, VOUT = 0 - VOD 


IOH 
Output 
High Current 
VOH = 2.4V 
-4 
- 
- 
mA 


IOL 
Output 
Low Current 
VOL= 
0.4V 
8 
- 
- 
mA 


~= 
Min cycle 
CE1 = V1L and CE2 = V1H 
VOD = 
-10 
Other 
Inputs 
= V1HN1L 
5.25V 


IDOC 
Operating 
Current 
lOUT = OmA 
155 
mA 
- 
- 
~=Mincycle 
CE1 = V1Land CE2 = V1H 
Voo = 5.5V 
-12 
Other 
Inputs 
= VI~IL 


lOUT = OmA 


CE1 = V1H or CE2 = V1L 
VDO = 
-10 
- 
- 
Other 
Inputs 
= V1HN1L 
5.25V 
IOOS1 
CE1 = V1H or CE2 = V1L 


30 


Standby 
Current 
Other 
Inputs 
= V1HN1L 
VDO = 5.5V 
-12 
- 
- 
mA 


IDOS2 


CE1 = VDO - 0.2V or CE2 = 0.2V 
- 
- 
10 
Other 
Inputs 
= VDD 
- 0.2V or 0.2V 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


CIN 
Input Capacitance 
V1N = GND 
5 
pF 


COUT 
Output 
Capacitance 
VOUT= 
GND 
7 
pF 


TC55B88P/J·10 
TC55B88P/J·12 
SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 


tAC 
Read 
Cycle 
Time 
10 
- 
12 
- 


tACC 
Address 
Access 
Time 
- 
10 
- 
12 


tC01 
CE1 Access 
Time 
- 
10 
- 
12 


!cO2 
CE2 Access 
Time 
- 
10 
- 
12 


toE 
DE Access 
Time 
- 
6 
- 
7 


toH 
Output 
Data Hold Time from Address 
Change 
3 
- 
3 
- 
ns 
tCOE 
Output 
Enable 
Time from 
CE1 or CE2 
3 
- 
3 
- 


!coo 
Output 
Disable 
Time from CE1 or CE2 
- 
5 
- 
6 


toEE 
Output 
Enable 
Time from DE 
1 
- 
1 
- 


tooo 
Output 
Disable 
Time from 
OE 
- 
5 
- 
6 


tpu 
Chip Selection 
to Power 
Up Time 
0 
- 
0 
- 


tpo 
Chip 
Deselection 
to Power 
Down 
Time 
- 
10 
- 
12 


TC55B88P/J·10 
TC55B88P/J·12 
SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write 
Cycle 
Time 
10 
- 
12 
- 


tcw 
Chip 
Enable 
to End of Write 
7 
- 
8 
- 


tAS 
Address 
Setup 
Time 
0 
- 
0 
- 


tAW 
Address 
Valid to End of Write 
7 
- 
8 
- 


twP 
Write 
Pulse 
Width 
6 
- 
7 
- 
ns 
tWA 
Write 
Recovery 
Time 
1 
- 
1 
- 


tos 
Data Setup 
Time 
6 
- 
7 
- 


tOH 
Data 
Hold Time 
0 
- 
0 
- 


toEW 
Output 
Enable 
Time from 
WE 
1 
- 
1 
- 


toow 
Output 
Disable 
Time from 
WE 
- 
5 
- 
6 
4i 


SV4800 


I/O 
in 


CL = 30pF 1 
2550 


Input 
Pulse 
Levels 
3.0V/0.OV 


Input 
Pulse 
Rise and Fall Time 
3ns 


Input Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Load 
Fig. 1 


5V 


I/Oyin 
_ 
~ 4800 


CL=~2S50 


(For teOE.toEE. teoo. 
tooo. toEw and toowl 


Timing Waveforms 


Read Cycle 
(2) 


tOEE (6) 


tCOE (6) 


UNKNOWN 
I 
__ 
:b======.tos 
. ~ 
________________ 
iT'__O_A_T_A_S_T_A_B_L:JjL 
_ 


Notes: 


1. The operating 
temperature 
(Ta) is guaranteed 
with transverse 
air flow exceeding 
400 linear feet per minute. 


3. If the CE1 low transition 
or CE2 high transition 
occurs coincident 
with or after the WE low transition, 
outputs 


remain in a high impedance 
state. 


4. If the CE1 high transition 
or CE2 low transition 
occurs coincident 
with or prior to the WE high transition, 
outputs 


remain in a high impedance 
state. 


6. The following 
parameters 
are measured 
using the load shown in Fig. 1. 


(A) tCOE,tOEE' toEw 
Output 
Enable Time 


(8) tCOD' tooo, tODW 
Output 
Disable Time 


*gl: x=: OUTPUT DATA VALID 


UNKNOWN 


TOSHIBA 


Description 


The TC5589P/J 
is a 73,728 bit high speed CMOS static random access memory organized as 8,192 words by 9 bits and operated 


from a single 5V supply. Toshiba's advanced CMOS technology 
and circuit design enable high speed~ration. 


The TC5589P/J 
features low power dissipation when the device is deselected using chip enable (CE1, CE2) and has an output 
enable input (OE) for fast memory access. Also, the device power between memory accesses is reduced by an automatic 
power 
down circuit. 


The TC5589P/J 
is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and 
outputs are TIL compatible. 


The TC5589P/J 
is available in a 300mil width, 28-pin DIP and SOJ suitable for high density surface assembly. 


Features 
PinConnection(TopView) 


• Fast access time 
-, 
- TC5589P/J-15 
15ns (max.) 


- TC5589P/J-20 
20ns (max.) 
- TC5589P/J-25 
25ns (max.) 
- TC5589P/J-35 
35ns (max.) 


• Low power dissipation 


- Operation: 
- TC5589P/J-15 
135mA (max.) 


- TC5589P/J-20 
115mA (max.) 
- TC5589P/J-25 
115mA (max.) 
- TC5589P/J-35 
115mA (max.) 


- Standby: 
1mA (max.) 
• Single 5V power supply: 5V±10% 


• Fully static operation 


• Inputs and outputs 
TIL 
compatible 


• Output buffer control: 
OE 


• Package: 


- TC5589P: 
DIP28-P-300B 
- TC5589J: 
SOJ28-P-300A 


A8 
Voo 
A8 
1 
28 
Voo 


A7 
WE 
A7 
2 
27 
WE 


A6 
CE2 
A6 
3 
26 
CE2 


AS 
A9 
AS 
4 
25 
A9 


A4 
Al0 
A4 
5 
24 
Al0 


A3 
All 
A3 
6 
23 
All 


A2 
OE 
A2 
7 
22 
OE 


Al 
A12 
Al 
8 
21 
A12 


AO 
ill 
AO 
9 
20 ill 


1/01 
1/09 
1/01 
10 
19 
1109 
1/02 
1/08 
1/02 
11 
18 
1/08 


1/03 
1/07 
1/03 
12 
17 
1/07 


1/04 
1106 
1104 
13 
16 
1106 


GND 
1/05 
GND 
14 
15 
1105 


(DIP) 
(5OJ) 


AO - A12 
Address Inputs 


1/01 - 1/09 
Data Inputs/Outputs 


CE1, CE2 
Chip Enable Inputs 


WE 
Write Enable Input 


OE 
Output Enable Input 


Voo 
Power (+SV) 


GND 
Ground 


CLOCK 
GENERATOR 


PRE CHARGE 
CIRCUIT 


MEMORY 
CELL 


ARRAY 


256x32x9 


(73.728) 


.... 
•... 


SENSE AMP 
:> 
:> 
A- 


A- 
.... 


Z 
:> 
-II: 
COLUMN 
0 
II: 
w 
DECODER 
w 
« ••. 
« ... 
...... 
•... ... 
«:> 
«:> 
OlD 
OlD 


A4 ---- 
AQ 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power Supply Voltage 
-0.5 - 7.0 
V 


VIN 
Input Voltage 
-2.0 - 7.0 
V 


Vila 
Input/Output Voltage 
-0.5 - Voo + 0.5 
V 


Po 
Power Dissipation 
1.0 
W 


TSOLOER 
Soldering Temperature· Time 
260·10 
°C· see 


TSTRG 
Storage Temperature 
-65 - 150 
°C 


TOPR 
Operating Temperature 
-10 - 85 
°C 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VDD 
Power Supply Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input High Voltage 
2.2 
- 
VDD + 0.5 
V 


V1L 
Input Low Voltage 
-os 
- 
0.8 
V 


SYMBOL 
PARAMETER 
TESTCONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input Leakage Current 
V1N= 0 - VDD 
- 
- 
±1 
~ 


ILO 
Output Leakage Current 
CE1 = V1Hor CE2 = V1Lor WE =V1L 
- 
- 
±1 
~ 
or OE = V1H,VOUT= 0 - VDD 


10H 
Output High Current 
VOH = 2.4V 
-4 
- 
- 
mA 


10L 
Output Low Current 
VOL = O.4V 
8 
- 
- 
mA 


VDD = 5.5V teyele= Min cycle 
-15 
- 
- 
135 


CE1 = V1Land CE2 = V1H 
-20 
1000 
Operating 
Current 
Other Inputs = V1HN1L 
mA 
-25 
- 
- 
115 


lOUT = OmA 
-35 


VDD = 5.5V !evele= Min cycle 


100S1 
CE1 = V1Hor CE2 = V1L 
- 
- 
25 


Standby Current 
Other Inputs = VI~IL 
mA 


100S2. 
CE1 = VDD - 0.2V or CE2 = 0.2V 
- 
- 
1 
Other Inputs = VDD - 0.2V or 0.2V 


SYMBOL 
PARAMETER 
TESTCONDITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
V1N= GND 
5 
pF 


COUT 
Output Capacitance 
VOUT= GND 
7 
pF 


TC5589P/J-15 
TC5589P/J-20 
TC5589P/J-25 
TC5589P/J-35 
SYMBOL 
PARAMETER 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRc 
Read Cycle Time 
15 
- 
20 
- 
25 
- 
35 
- 


tAcc 
Address Access Time 
- 
15 
- 
20 
- 
25 
- 
35 


tC01 
CE1 Access Time 
- 
15 
- 
20 
- 
25 
- 
35 


tC02 
CE2 Access Time 
- 
15 
- 
20 
- 
25 
- 
35 


tOE 
OE Access Time 
- 
9 
- 
10 
- 
12 
- 
12 


tOH 
Output Data Hold Time from Address Change 
5 
- 
5 
- 
5 
- 
5 
- 


Output Enable Time from GET or CE2 
ns 
tCOE 
5 
- 
5 
- 
5 
- 
5 
- 


tcoo 
Output Disable Time from GET or CE2 
- 
6 
- 
6 
- 
6 
- 
6 


tOEE 
Output Enable Time from OE 
0 
- 
0 
- 
0 
- 
0 
- 


tooo 
Output Disable Time from OE 
- 
5 
- 
5 
- 
5 
- 
5 


tpu 
Chip Selection to Power Up Time 
0 
- 
0 
- 
0 
- 
0 
- 


tpo 
Chip Deselection to Power Down Time 
- 
15 
- 
20 
- 
25 
- 
35 


TC5589P/J·15 
TC5589P/J-20 
TC5589P/J-25 
TC5589P/J-35 
SYMBOL 
PARAMETER 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write Cycle Time 
15 
- 
20 
- 
25 
- 
35 
- 


tcw 
Chip Enable to End of Write 
12 
- 
13 
- 
15 
- 
15 
- 


tAs 
Address Setup Time 
0 
- 
0 
- 
0 
- 
0 
- 


twP 
Write Pulse Width 
12 
- 
13 
- 
15 
- 
15 
- 


tWR 
Write Recovery Time 
0 
- 
0 
- 
0 
- 
0 
- 
ns 


tos 
Data Setup Time 
9 
- 
10 
- 
12 
- 
12 
- 


toH 
Data Hold Time 
0 
- 
0 
- 
0 
- 
0 
- 


tOEW 
Output Enable Time from WE 
0 
- 
0 
- 
0 
- 
0 
- 


toow 
Output Disable Time from WE 
- 
6 
- 
6 
- 
6 
- 
6 


Input Pulse Levels 
3.0VlO.OV 


Input Pulse Rise and Fall Time 
3ns 


Input Timing Measurement Reference Levels 
2.2V/0.8V 


Output Timing Measurement Reference Levels 
2.0V/0.8V 


Output Load 
Fig. 1 


~ 


5V480n 


I/O gin 


CL= 30pF 1 
2SSn 


SV 


I/O pin 
_ 
~ 480n 


CL.;~255n 


(For teoe. toee. teoD. 
toDO. toew and toDW) 


Timing Waveforms 


Read Cycle 
(2) 


tOEE 
(6) 
tCOE 
(6) 


J" 
twc 
41 


-----It-,-tA-s-,------------tw-p-----.--tw-R-r---------- 


J' '" · ~ 
------------------J1l 
DATA 
STABL~----------- 


Notes: 


1. The operating 
temperature 
(Ta) is guaranteed 
with transverse 
air flow exceeding 
400 linear feet per minute. 


3. If the CE1 low transition 
or CE2 high transition 
occurs coincident 
with or after the WE low transition, 
outputs 


remain in a high impedance 
state. 


4. If the CE1 high transition 
or CE2 low transition 
occurs coincident 
with or prior to the WE high transition, 
outputs 


remain in a high impedance 
state. 


6. The following 
parameters 
are measured 
using the load shown in Fig. 1. 


(A) tCOE, tOEE.toEW 
Output 
Enable Time 


(8) tcoo, tooo. toow 
Output 
Disable Time 


Static RAM 


Notes 


TOSHIBA 


Description 


The TC55464AP/AJ 
is a 262,144 
bit high speed CMOS static random access memory organized as 65,536 words by 4 bits and 
operated from a single 5V supply. Toshiba's advanced CMOS technology 
and circuit design enable high speed operation. 


The TC55464AP/AJ 
features low power dissipation when the device is deselected 
using chip enable (CE). Also, the device 
power between memory accesses is reduced by an automatic 
power down circuit. 


The TC55464AP/AJ 
is suitable for use in high speed applications 
such as cache memory and high speed storage. All inputs 
and outputs are TTL compatible. 
The TC55464AP/AJ 
is available in a 300mil width, 24-pin DIP and SOJ suitable for high density surface assembly. 


Features 
PinConnection(TopView) 


• Fast access time 


- TC55464API AJ-15 
15ns (max.) 
- TC55464AP/AJ-20 
20ns (max.) 
- TC55464AP/AJ-25 
25ns (max.) 
- TC55464AP/AJ-35 
35ns (max.) 
• Low power dissipation 


- Operation: 
- TC55464AP/AJ-10 
120mA(max.) 
- TC55464AP/AJ-20 
120mA (max.) 
- TC55464AP/AJ-25 
120mA (max.) 
- TC55464AP/AJ-35 
100mA (max.) 
- Standby: 
1mA (max.) 
• Single 5V power supply: 5V±1 0% 


• Fully static operation 


• Inputs and outputs TTL compatible 


• Package: 


- TC55464AP: 
DIP24-P-300B 
- TC55464AJ: 
SOJ24-P-300A 


TC55464AP 
TC55464AJ 


AS 
Voo 
Voo 
A7 
A15 
A1S 
A6 
A14 
A14 
AS 
A13 
A13 
A4 
A12 
A12 
A3 
All 
All 
A2 
A1Q 
Al0 
Al 
1101 
1/01 
AO 
1/02 
1102 
A9 
1/03 
1/03 
CE 
1/04 
1104 
GND 
WE 


(DIP) 
(5OJ) 


AD -A15 
Address Inputs 


1/01 -1/04 
Data Inputs/Outputs 
cr 
Chip Enable Input 
WE 
Write Enable Input 


Voo 
Power (+5V) 


GND 
Ground 


TC55464AP/ 
AJ·15/20/25/35 
Static RAM 


Block Diagram 


A14 
A9 
MEMORY CELL 
AS 
'" 
ex: 
"'ex: 
W 
A4 
Ww 
° 
ARRAY 
~ 
Voo 
A3 
~ex:u.. 
~O 
Oou.. 
O~ 
256x256x4 
A2 
O~ 
~ 
GND 
ex:q:a::l 
ex:0 
Al 
(262,144) 
AO 


1/01 
<:•... 
SENSE AMP. 
....ex: 
1/02 
<:~W 
•... 
::> 
•.•. 
0. ••• 
<:0. 
<:•...••. 


1/03 
o~ 
COLUMN 
O~::> 
Oa::l 


1/04 
DECODER 


COLUMN 
CE 
~ 
ADDRESS BUFFER 
u0...•u 
A6 
AS 
All 
A13 
A7 
AIO 
A12 
A15 


~ 
CE 
WE 
1/01 -1/04 
POWER 
MODE 


Read 
L 
H 
Output 
IDDO 


Write 
L 
L 
Input 
IDDO 


Standby 
H 
* 
High Impedance 
IDDS 


SYMBOL 
ITEM 
RATING 
UNIT 


VDD 
Power 
Supply 
Voltage 
-0.5 - 7.0 
V 


V1N 
Input Voltage 
-2.0 - 7.0 
V 


VI/O 
Input/Output 
Voltage 
-0.5* 
- VDD + 0.5 
V 


PD 
Power 
Dissipation 
1.0 
W 


TSOLDER 
Soldering 
Temperature' 
Time 
260' 
10 
°C'sec 


TSTRG 
Storage 
Temperature 
-65 - 150 
°C 


TOPR 
Operating 
Temperature 
-10 - 85 
°C 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input 
High Voltage 
2.2 
- 
Voo + 0.5 
V 


V1L 
Input 
Low Voltage 
-0.5' 
- 
0.8 
V 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
V1N = 0 - Voo 
- 
- 
±1 
J.!A 


ILO 
Output 
Leakage 
Current 
CE = V1H or WE =V1L, Your 
= 0 - Voo 
- 
- 
±1 
J.!A 


IOH 
Output 
High Current 
VOH = 2AV 
-4 
- 
- 
mA 


IOL 
Output 
Low Current 
VOL= 
OAV 
8 
- 
- 
mA 


-15 
- 
- 
120 


~Ie 
= Min cycle 
-20 
- 
- 
120 


1000 
Operating 
Current 
E=V1L 
mA 


Other 
Inputs 
= V1WVIL 
-25 
- 
- 
120 


-35 
- 
- 
100 


-15 


~Ie 
= Min cycle 
-20 
'OOS1 
E=V1H 
- 
- 
20 


Standby 
Current 
Other 
Inputs 
= V1HN1L 
-25 
mA 
-35 


IOOS2 
CE = Voo - 0.2V 
- 
- 
1 
Other 
Inputs 
= Voo - 0.2V or 0.2V 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
V1N =GND 
6 
pF 


Cvo 
InpuVOutput 
Capacitance 
VVo= 
GND 
8 
pF 


TC55464AP/AJ-15 
TC55464AP/AJ-20 
TC55464AP/AJ-25 
TC55464AP/AJ-35 
SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRc 
Read 
Cycle 
Time 
15 
- 
20 
- 
25 
- 
35 
- 


tACC 
Address 
Access 
Time 
- 
15 
- 
20 
- 
25 
- 
35 


tco 
CE Access 
Time 
- 
15 
- 
20 
- 
25 
- 
35 


Output 
Data 
Hold Time from Address 
ns 
tOH 
Change 
5 
- 
5 
- 
5 
- 
5 
- 


tCOE 
Output 
Enable 
Time from 
CE 
5 
- 
5 
- 
5 
- 
5 
- 


tcoo 
Output 
Disable 
Time from 
CE 
- 
8 
- 
8 
- 
10 
- 
15 


TC55464AP/AJ-15 
TC55464AP/AJ·20 
TC55464AP/AJ-25 
TC55464AP/AJ-35 
SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write 
Cycle 
Time 
15 
- 
20 
- 
25 
- 
35 
- 


twP 
Write 
Pulse 
Width 
10 
- 
11 
- 
13 
- 
18 
- 


tAW 
Address 
Valid to End of Write 
12 
- 
13 
- 
15 
- 
20 
- 


tcw 
Chip 
Enable 
to End of Write 
12 
- 
13 
- 
15 
- 
20 
- 


tAS 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 
0 
- 
ns 
tWR 
Write 
Recovery 
Time 
0 
- 
0 
- 
0 
- 
0 
- 


tos 
Data Setup 
Time 
8 
- 
10 
- 
12 
- 
15 
- 


tOH 
Data Hold Time 
0 
- 
0 
- 
0 
- 
0 
- 


IoEw 
Output 
Enable 
Time from WE 
1 
- 
1 
- 
1 
- 
1 
- 


loow 
Output 
Disable 
Time from 
WE 
- 
8 
- 
8 
- 
10 
- 
15 


Input 
Pulse 
Levels 
3.0V/O.OV 


Input 
Pulse 
Rise and Fall Time 
3ns 


Input Timing 
Measurement 
Reference 
Levels 
2.2V/O.8V 


Output 
Timing 
Measurement 
Reference 
Levels 
2.0V/O.8V 


Output 
Load 
Fig. 1 


l'80n 


I/Opin 
f 


Cl 


35·11255n 


( For teoe. teoo. 
toew and toow) 


Timing Waveforms 


Read Cycle (2) 


TC55464AP/ AJ-15/20/25/35 


Write Cycle 2 (CE Controlled 
Write) 


Notes: 


1. The operating 
temperature 
(Ta) is guaranteed 
with transverse 
air flow exceeding 
400 linear feet per minute. 


3. If the CE low transition 
occurs coincident 
with or after the WE low transition, 
outputs 


remain in a high impedance 
state. 


4. If the CE high transition 
occurs coincident 
with or prior to the WE high transition, 
outputs 


remain in a high impedance 
state. 


5. The following 
parameters 
are measured 
using the load shown in Fig. 1. 


(A) tCOE' toEW 
Output 
Enable Time 


(B) tCOD' tODW 
Output 
Disable Time 


TOSHIBA 


Description 


The TC55B464P/J 
is a 262,144 
bit high speed BiCMOS static random access memory organized as 65,536 words by 4 bits and 


operated from a single 5V supply. Toshiba's BiCMOS technology 
and advanced circuit design enable high speed operation. 
The TC55B464P/J 
features low power dissipation when the device is deselected 
using chip enable (CE1. 


The TC55B464P/J 
is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and 


outputs are TTL compatible. 


The TC55B464P/J 
is available in a 300mil width, 24-pin DIP and SOJ suitable for high density surface assembly. 


Features 
Pin Connection 
(Top View) 


• Fast access time 
TCSSB464P 
TCSSB464J 
- TC55B464P/J-10 
10ns (max.) 
- TC55B464P/J-12 
12ns (max.) 
AB 
Voo 
AB 
Voo 


• Low power dissipation 
A7 
A1S 
A7 
AIS 


- Operation: 
A6 
A14 
A6 
A14 


- TC55B464P/J-10 
140mA (max.) 
AS 
A13 
AS 
A13 


- TC55B464P/J-12 
140mA (max.) 
A4 
A12 
A4 
A12 


- Standby: 
15mA (max.) 
A3 
All 
A3 
All 


• Single 5V power supply: 5V±10% 
A2 
A10 
A2 
A10 


• Fully static operation 
Al 
1/01 
Al 
1/01 


• Inputs and outputs 
TTL compatible 
AO 
1/02 
AO 
1102 


A9 
1103 
A9 
1103 
• Package: 
CE 
1/04 
CE 
1104 


- TC55B464P: 
DIP24-P-300B 
GND 
WI 
GND 
WE 


- TC55B464J: 
SOJ24-P-300A 


Pin Names 
(DIP) 
(SOJ) 


AD -A15 
Address Inputs 


1/01 -1/04 
Data InputS/Outputs 


CE 
Chip Enable Input 


WE 
Write Enable Input 


Voo 
Power (+5V) 


GND 
Ground 


AIS 
A14 
A9 
'" 
a:: 
"'a:: 
w 
A4 
Ww 
~§ 
A3 
~a::u. 
O°u. 


A2 
0;:, 
Ow 
a::< a) 
a::° 
Al 
AO 


1/01 


1/02 
<~ 
~;:, 
<Q. 


V03 
O~ 


1/04 


MEMORY 
CELL 


ARRAY 


2S6x2S6x4 


(262.144) 


COLUMN 


DECODER 


COLUMN 
ADDRESS 
BUFFER 


AS 
A7 
AIO 
A12 
A6 
A8 
All 
A13 


~ 
CE 
WE 
1/01 -1/04 
POWER 
MODE 


Read 
L 
H 
Output 
IDDO 


Write 
L 
L 
Input 
IDDO 


Standby 
H 
. 
High Impedance 
IDDS 


SYMBOL 
ITEM 
RATING 
UNIT 


VDD 
Power 
Supply 
Voltage 
-0.5 - 7.0 
V 


V1N 
Input Voltage 
-2.0 - 7.0 
V 


VI/O 
InpuVOutput 
Voltage 
-0.5 - VDD + 0.5 
V 


PD 
Power 
Dissipation 
1.0 
W 


TSOLDER 
Soldering 
Temperature· 
Time 
260·10 
°C· 
sec 


TSTRG 
Storage 
Temperature 
-65 - 150 
°C 


TOPR 
Operating 
Temperature 
-10 - 85 
°C 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input High Voltage 
2.2 
- 
Voo + 0.5 
V 


V1L 
Input 
Low Voltage 
-os 
- 
0.8 
V 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input Leakage 
Current 
V1N = 0 - Voo 
- 
- 
±10 
).lA 


ILO 
Output 
Leakage 
Current 
CE = V1H or WE =V1L• 
- 
- 
±10 
).lA 
VOUT= 0 - Voo 


10H 
Output 
High Current 
VOH = 2.4V 
-4 
- 
- 
mA 


10L 
Output 
Low Current 
VOL = OAV 
8 
- 
- 
mA 


~Ie 
= Min cycle 
1000 
Operating 
Current 
CE = V1L 
- 
- 
140 
mA 


Other 
Inputs 
= V1tlVIL. 
lOUT = OmA 


100S1 
CE = V1H 
- 
- 
30 


Standby 
Current 
Other 
Inputs 
= V1tlVIL 
mA 


100S2 
CE = Voo - 0.2V 
- 
- 
15 
Other 
Inputs 
= Voo - 0.2V or D.2V 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
V1N= GND 
6 
pF 


CliO 
Input/Output 
Capacitance 
V1/0=GND 
8 
pF 


TC55B464P/J-1D 
TC55B464P/J-12 
SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Read 
Cycle 
Time 
10 
- 
12 
- 


tAcc 
Address 
Access 
Time 
- 
10 
- 
12 


teo 
CE Access 
Time 
- 
10 
- 
12 


loH 
Output 
Data 
Hold Time from Address 
Change 
3 
- 
3 
- 


Output 
Enable 
Time from CE 
ns 
teoE 
3 
- 
3 
- 


teoo 
Output 
Disable 
Time from CE 
- 
5 
- 
6 


tpu 
Chip Selection 
to Power 
Up Time 
0 
- 
0 
- 


tpo 
Chip 
Deselection 
to Power 
Down Time 
- 
10 
- 
12 


TC55B464P/J·1D 
TC55B464P/J-12 
SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 


twe 
Write 
Cycle 
Time 
10 
- 
12 
- 


tew 
Chip 
Enable 
to End of Write 
7 
- 
8 
- 


tAS 
Address 
Setup 
Time 
0 
- 
0 
- 


tAW 
Address 
Valid to End of Write 
7 
- 
8 
- 


twP 
Write 
Pulse 
Width 
6 
- 
7 
- 
ns 
tWR 
Write 
Recovery 
Time 
1 
- 
1 
- 


tos 
Data Setup 
Time 
6 
- 
7 
- 
- 


tOH 
Data Hold Time 
0 
- 
0 
- 


tOEW 
Output 
Enable 
Time from 
WE 
1 
- 
1 
- 


loow 
Output 
Disable 
Time from 
WE 
- 
5 
- 
6 


Input 
Pulse 
Levels 
3.0V/0.OV 


Input Pulse 
Rise and Fall Time 
3ns 


Input Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Load 
Fig. 1 


( For teOE. teoo. 
toEW and 
toow) 


Figure 1. 


_______ 
U_N_K_N_O_W_N 
i"-----to-s-- __'_]t 


OH 


U_N_K_N_O_W_N 
_ 


DATA 
STABLE 
----------------- 
~-------- 
"'------------ 


TC55B464P/J-10/12 


Write Cycle 2 (CE Controlled 
Write) 


UNKNOWN I 


Notes: 


1. The operating 
temperature 
(Ta) is guaranteed 
with transverse 
air flow exceeding 
400 linear feet per minute. 


3. If the CE low transition 
occurs coincident 
with or after the WE low transition, 
outputs 


remain in a high impedance 
state. 


4. If the CE high transition 
occurs coincident 
with or prior to the WE high transition, 
outputs 


remain in a high impedance 
state. 


5. The following 
parameters 
are measured 
using the load shown in Fig. 1. 


(A) tCOE. tOEW 
Output 
Enable Time 


(8) tCOD. toDw 
Output 
Disable Time 


Static RAM 


Notes 


TOSHIBA 


AO - A15 
Address Inputs 


1/01 - 1/04 
Data Inputs/Outputs 


CE 
Chip Enable Input 


WE 
Write Enable Input 


OE 
Output Enable Input 


Voo 
Power (+5V) 


GND 
Ground 


NC 
No Connection 


NC 
AIS 
AS 
A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 


CEN 
GND 


VDD 
Al4 
A13 
A9 
AIQ 
All 
A12 
NC 
NC 
1/01 


1/02 
1/03 
1104 
WE 


NC 
A1S 
AS 
A7 
A6 
AS 
A4 
A3 
A2 
Al 
AOcr 
N 
GND 


Description 


The TC55465AP/AJ 
is a 262,144 
bit high speed CMOS static random access memory organized as 65,536 words by 4 bits and 
operated from a single 5V supply. Toshiba's advanced CMOS technology 
and circuit design enable high speed operation. 


The TC55465AP/AJ 
features low power dissipation when the device is deselected 
using chip enable (CE) and has an output 
enable input (OE) for fast memory access. Also. the device power between memory accesses is reduced by an automatic 
power 
down circuit. 


The TC55465AP/AJ 
is suitable for use in high speed applications 
such as cache memory and high speed storage. All inputs 


and outputs are TTL compatible. 


The TC55465AP/AJ 
is available in a 300mil width, 28-pin DIP and SOJ suitable for high density surface assembly. 


p Features 
Pin Connection (Top View) 


• Fast access time 


- TC55465AP/AJ-15 
15ns (max.) 
- TC55465AP/AJ-20 
20ns (max.) 
- TC55465AP/AJ-25 
25ns (max.) 


- TC55465AP/AJ-35 
35ns (max.) 


• Low power dissipation 


- Operation: 
- TC55465AP/AJ-15 
120mA (max.) 


- TC55465AP/AJ-20 
120mA (max.) 
- TC55465AP/AJ-25 
120mA(max.) 


- TC55465API AJ-35 
1OOmA (max.) 
- Standby: 
1mA (max.) 


• Single 5V power supply: 5V±1 0% 


• Fully static operation 


• Inputs and outputs 
TTL compatible 


• Output 
buffer control: 
OE 


• Package: 


- TC55465AP: 
DIP28-P-300B 


- TC55465AJ: 
SOJ28-P-300A 


Block Diagram 


A13 
A6 
AS 
A4 
A3 
A2 
Al 
AD 


MEMORY CEll 


ARRAY 
a:: 
wo 
~o 
o~ 
a:: 0 


256 x 256 x 4 


(262,144) 


1/01 


1/02 


1/03 


A7 
A9 
All 
A14 
A8 Al0 
Al2 
Al5 


~ 
CE 
OE 
WE 
1/01 -1/04 
POWER 
MODE 


Read 
l 
l 
H 
Output 
1000 


Write 
L 
* 
L 
Input 
1000 


Output Disable 
L 
H 
H 
High Impedance 
1000 


Standby 
H 
* 
* 
High Impedance 
loos 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power Supply Voltage 
-0.5 - 7.0 
V 


V1N 
Input Voltage 
-2.0 - 7.0 
V 


V1/0 
Input/Output Voltage 
-0.5* - Voo + 0.5 
V 


Po 
Power Dissipation 
1.0 
W 


TSOLOER Soldering Temperature· Time 
260·10 
°C· sec 


TSTRG 
Storage Temperature 
-65 - 150 
°C 


TOPR 
Operating Temperature 
-10 - 85 
°C 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input 
High Voltage 
2.2 
- 
VDO + 0.5 
V 


V1L 
Input 
Low Voltage 
-os 
- 
0.8 
V 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
V1N = 0 - Voo 
- 
- 
±1 
lJA 


ILO 
Output 
Leakage 
Current 
CE = V1H or OE =V1H or WE =V1L, 
- 
- 
±1 
lJA 
Vour= 
0 - Voo 


10H 
Output 
High Current 
VOH = 2.4V 
-4 
- 
- 
mA 


10L 
Output 
Low Current 
VOL = O.4V 
8 
- 
- 
mA 


-15 
- 
- 
120 


~Ie 
= Min cycle 
-20 
- 
- 
120 
1000 
Operating 
Current 
CE = V1L 
mA 
Other 
Inputs 
= V1HN1L 
-25 
- 
- 
120 


-35 
- 
- 
100 


-15 


~Ie 
= Min cycle 
-20 
IDoS1 
CE =V1H 
- 
- 
20 


Standby 
Current 
Other 
Inputs 
= V1HN1L 
-25 
mA 
-35 


IODS2 
CE = VDD - 0.2V 
- 
- 
1 
Other 
Inputs 
= Voo - 0.2V or 0.2V 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
V1N =GND 
6 
pF 


CliO 
Input/Output 
Capacitance 
VIIO= 
GND 
8 
pF 


TC55465AP/AJ-15 
TC55465AP/AJ-2D 
TC55465AP/AJ-25 
TC55465AP/AJ-35 
SYMBOL 
PARAMETER 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Read Cycle Time 
15 
- 
20 
- 
25 
- 
35 
- 


tAcc 
Address Access Time 
- 
15 
- 
20 
- 
25 
- 
35 


tco 
CE Access Time 
- 
15 
- 
20 
- 
25 
- 
35 


tOE 
OE Access Time 
- 
8 
- 
10 
- 
12 
- 
15 


tOH 
Output Data Hold Time from Address 
5 
- 
5 
- 
5 
- 
5 
- 
ns 
Change 


tCOE 
Output Enable Time from CE 
5 
- 
5 
- 
5 
- 
5 
- 


tcoo 
Output Disable Time from IT 
- 
8 
- 
8 
- 
10 
- 
15 


tOEE 
Output Enable Time from OE 
1 
- 
1 
- 
1 
- 
1 
- 


tooo 
Output Disable Time from OE 
- 
8 
- 
8 
- 
10 
- 
15 


TC55465AP/AJ-15 
TC55465AP/AJ-2D 
TC55465AP/AJ-25 
TC55465AP/AJ-35 
SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write Cycle Time 
15 
- 
20 
- 
25 
- 
35 
- 


twP 
Write Pulse Width 
10 
- 
11 
- 
13 
- 
18 
- 


tAW 
Address Valid to End of Write 
12 
- 
13 
- 
15 
- 
20 
- 


tcw 
Chip Enable to End of Write 
12 
- 
13 
- 
15 
- 
20 
- 


tAs 
Address Setup Time 
0 
- 
0 
- 
0 
- 
0 
- 


ns 


tWR 
Write Recovery Time 
0 
- 
0 
- 
0 
- 
0 
- 


tos 
Data Setup Time 
8 
- 
10 
- 
12 
- 
15 
- 


tOH 
Data Hold Time 
0 
- 
0 
- 
0 
- 
0 
- 


tOEW 
Output Enable Time from WE 
1 
- 
1 
- 
1 
- 
1 
- 


toow 
Output Disable Time from WE 
- 
8 
- 
8 
- 
10 
- 
15 


Input Pulse Levels 
3.0V/0.OV 


Input Pulse Rise and Fall Time 
3ns 


Input Timing Measurement Reference Levels 
2.2V/0.8V 


Output Timing Measurement Reference Levels 
2.0V/0.8V 


Output Load 
Fig. 1 


CL = 5pFI 
2550 


( For t<:oe. toee. t<:oo. 
tooo. 
toew and toow 


Timing Waveforms 


Read Cycle (2) 


TC55465AP/ 
AJ-15/20/25/35 


Write Cycle 2 (5) (CE Controlled 
Write) 


Notes: 


1. The operating 
temperature 
(Ta) is guaranteed 
with transverse 
air flow exceeding 
400 linear feet per minute. 


3. If the CE low transition 
occurs coincident 
with or after the WE low transition, 
outputs 


remain in a high impedance 
state. 


4. If the CE high transition 
occurs coincident 
with or prior to the WE high transition, 
outputs 


remain in a high impedance 
state. 


6. The following 
parameters 
are measured 
using the load shown in Fig. 1. 


(A) tCOE, tOEE,tOEW 
Output 
Enable Time 


(B) tCOD' tooo, toDW 
Output 
Disable Time 


o.zv 
High Impedance 


TOSHIBA 


TC55B465P /1-10/12 


Description 


The TC55B465P/J 
is a 262,144 
bit high speed BiCMOS static random access memory organized as 65,536 words by 4 bits and 
operated from a single 5V supply. Toshiba's BiCMOS technology 
and advanced circuit design enable high speed operation. 


The TC55B465P/J 
features low power dissipation when the device is deselected 
using chip enable (C~ and has an output 
enable input (OE) for fast memory access. 
The TC55B465P/J 
is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and 
outputs are TTL compatible. 
The TC55B465P/J 
is available in a 300mil width, 28-pin DIP and SOJ suitable for high density surface assembly. 


Features 
Pin Connection (Top View) 


• Fast access time 


- TC55B465P/J-10 
10ns (max.) 


Voo 
NC 
Voo 
- TC55B465P/J-12 
12ns (max.) 


• Low power dissipation 
A14 
A1S 
A14 


A13 
A8 
A13 
- Operation: 
A9 
A7 
A9 
- TC55B465P/J-10 
140mA (max.) 
Al0 
A6 
Al0 
- TC55B465P/J-12 
140mA (max.) 
All 
AS 
All 
- Standby: 
15mA (max.) 


A12 
A4 
A12 
• Single 5V power supply: 5V±10% 
NC 
A3 
NC 


• Fully static operation 
NC 
A2 
NC 


• Inputs and outputs 
TTL compatible 
1/01 
Al 
1/01 


• Output 
buffer control: 
OE 
1/02 
AO 
1/02 


• Package: 
1/03 
~ 
1/03 


- TC55B465P: 
DIP28-P-300B 
1104 
OE 
1/04 
- TC55B465J: 
SOJ28-P-300A 
iN! 
GND 
WE 


Pin Names 
(DIP) 
(5OJ) 


AD - A15 
Address Inputs 


1/01 - 1/04 
Data Inputs/Outputs 


CE 
Chip Enable Input 


WE 
Write Enable Input 
OE 
Output Enable Input 


Voo 
Power (+5V) 


GND 
Ground 


NC 
No Connection 


A14 
A13 
'" 
AS 
"'ex: 
A4 
UJ UJ 


A3 
~o::u- 
O°u- 


A2 
0:::> 


Al 
O::«m 


AO 


1/01 


1102 
«.... 


1/03 
« 
° 


1/04 


MEMORY 
CELL 


ARRAY 


0:: 
UJ° 
~O 
O~ 
0::0 
256 
x 256 
x 4 


(262,144) 


A6 
AS 
Al0 
Al2 


A7 
A9 
All 
Al5 


~N 
CE 
OE 
WE 
1/01 -1/04 
POWER 
MODE 


Read 
L 
L 
H 
Output 
1000 


Write 
L 
. 
L 
Input 
1000 


Output 
Disable 
L 
H 
H 
High 
Impedance 
1000 


Standby 
H 
. 
. 
High 
Impedance 
loos 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power 
Supply 
Voltage 
-0.5 - 7.0 
V 


V1N 
Input Voltage 
-2.0 - 7.0 
V 


V1/0 
Input/Output 
Voltage 
-0.5* - Voo + 0.5 
V 


Po 
Power 
Dissipation 
1.0 
W 


TSOLOER 
Soldering 
Temperature· 
Time 
260·,0 
°C· sec 


TSTRG 
Storage 
Temperature 
-65 - 150 
°C 


TOPR 
Operating 
Temperature 
-10 - 85 
°C 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input High Voltage 
2.2 
- 
Voo + 0.5 
V 


V1L 
Input Low Voltage 
-0.5' 
- 
0.8 
V 


SYMBOL 
PARAMETER 
TEST CONOITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
V1N = 0 - Voo 
- 
- 
±10 
>LA 


ILO 
Output 
Leakage 
Current 
CE = V1Hor OE =V1H or WE =V1L• 
- 
- 
±10 
>LA 
VOUT= 0 - Voo 


10H 
Output 
High Current 
VOH = 2.4V 
-4 
- 
- 
mA 


10L 
Output 
Low Current 
VOL = 0.4V 
8 
- 
- 
mA 


~Ie 
= Min cycle 
1000 
Operating 
Current 
E =V1L 
- 
- 
140 
mA 
Other 
Inputs 
= V1HN1L• lOUT = OmA 


100Sl 
CE=V1H 
- 
- 
30 
Other 
Inputs 
= VI~IL 
Standby 
Current 
CE = Voo - 0.2V 
mA 


100S2 
Other 
Inputs 
= Voo - 0.2V or 0.2V 
- 
- 
15 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
V1N= GND 
6 
pF 


CliO 
Input/Output 
Capacitance 
VIIO= 
GND 
8 
pF 


TC55B465P /J-10 
TC55B465P/J·12 


SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 


tRe 
Read 
Cycle 
Time 
10 
- 
12 
- 


tAee 
Address 
Access 
Time 
- 
10 
- 
12 


teo 
CE Access 
Time 
- 
10 
- 
12 


tOE 
OE Access 
Time 
- 
5 
- 
6 


tOH 
Output 
Data 
Hold Time from Address 
Change 
3 
- 
3 
- 


teoE 
Output 
Enable 
Time from CE 
3 
- 
3 
- 
ns 


teoD 
Output 
Disable 
Time from CE 
- 
5 
- 
6 


tOEE 
Output 
Enable 
Time from OE 
1 
- 
1 
- 


IoDO 
Output 
Disable 
Time from OE 
- 
5 
- 
6 


tpu 
Chip Selection 
to Power 
Up Time 
0 
- 
0 
- 


tpD 
Chip 
Deselection 
to Power 
Down Time 
- 
10 
- 
12 


TC55B465P/J-10 
TC55B465P/J-12 


SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 


twe 
Write 
Cycle Time 
10 
- 
12 
- 


tew 
Chip 
Enable 
to End of Write 
7 
- 
8 
- 


tAs 
Address 
Setup 
Time 
0 
- 
0 
- 


tAW 
Address 
Valid to End of Write 
7 
- 
8 
- 


twP 
Write 
Pulse Width 
6 
- 
7 
- 
ns 


tWR 
Write 
Recovery 
Time 
1 
- 
1 
- 


tDS 
Data Setup 
Time 
6 
- 
7 
- 


tDH 
Data Hold Time 
0 
- 
0 
- 


tOEw 
Output 
Enable 
Time from WE 
1 
- 
1 
- 


IoDW 
Output 
Disable 
Time from 
WE 
- 
5 
- 
6 


14800 
I/OP:-..-J 


CL. 3O,F± lmn 


Input 
Pulse 
Levels 
3.0VlO.OV 


Input 
Pulse 
Rise and Fall Time 
3ns 


Input Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Load 
Fig. 1 


( For teOE. to::. 
tee:,. 


!<loo. tOEw and toow) 


--* 


'!~I 


DATA 
STABLE ----1\----------- 


TC55B465P/J-10/12 


Write Cycle 2 (5) (CE Controlled 
Write) 


Notes: 


1. The operating 
temperature 
(Ta) is guaranteed 
with transverse 
air flow exceeding 
400 linear feet per minute. 


3. If the CE low transition occurs coincident 
with or after the WE low transition, 
outputs 


remain in a high impedance 
state. 


4. If the CE high transition 
occurs coincident 
with or prior to the WE high transition, 
outputs 


remain in a high impedance 
state. 


6. The following 
parameters 
are measured 
using the load shown in Fig. 1. 


(A) tCOE, tOEE,taEW 
Output 
Enable Time 


(8) tcoo, tooo, toow 
Output 
Disable Time 


CE, 
OE 
\ 
-~ 


WE --t===<A=> ~~---_:::_: -----i----O-2V-- 
1L 02V X:' 
..-----.- 
High Imoedance 


~ 
O:2V 
OUTPUT 
DATA 
VALID 


IUNI<NOWN 


Static RAM 


Notes 


TOSHIBA 


Description 


The TC55328AP/AJ 
is a 262,144 
bit high speed CMOS static random access memory organized as 32,768 words by 8 bits and 
operated from a single 5V supply. Toshiba's advanced CMOS technology 
and circuit design enable high speed operation. 
The TC55328AP/AJ 
features low power dissipation when the device is deselected 
using chip enable (CE) and has an output 
enable input (OE) for fast memory access. Also, the device power between memory accesses is reduced by an automatic 
power 
down circuit. 


The TC55328AP/AJ 
is suitable for use in high speed applications 
such as cache memory and high speed storage. All inputs 
and outputs are TTL compatible. 
The TC55328AP/AJ 
is available in a 300mil width, 28-pin DIP and SOJ suitable for high density surface assembly. 


Features 
Pin Connection 
(Top View) 


• Fast access time 
TCSS328AP 
TCSS328AJ 
- TC55328AP/AJ-15 
15ns (max.) 
- TC55328AP/AJ-20 
20ns (max.) 
A14 
Voo 
A14 
Voo 
- TC55328AP/AJ-25 
25ns (max.) 
A12 
WE 
A12 
WE 
- TC55328AP/AJ-35 
35ns (max.) 
A7 
A13 
A7 
A13 
• Low power dissipation 
A6 
AS 
A6 
AS 
- Operation: 
- TC55328API 
AJ-15 
140mA (max.) 
AS 
A9 
AS 
A9 


- TC55328AP/AJ-20 
140mA (max.) 
A4 
All 
A4 
All 


- TC55328AP/AJ-25 
140mA (max.) 
A3 
OE 
A3 
OE 
- TC55328AP/AJ-35 
120mA (max.) 
A2 
A10 
A2 
A10 
- Standby: 
1mA (max.) 
Al 
a 
Al 
a 
• Single 5V power supply: 5V±10% 
AO 
1/08 
AO 
1/08 
• Fully static operation 
1101 
1107 
1/01 
1/07 
• Inputs and outputs 
TTL compatible 
1102 
1106 
1102 
1106 
• Output buffer control: 
OE 
1103 
1105 
1/03 
lIaS 
• Package: 
GND 
1104 
GND 
1104 
- TC55328AP: 
DIP28-P-300B 
(5OJ) 
- TC55328AJ: 
SOJ28-P-300A 
(DIP) 


Pin Names 


AO -A14 
Address Inputs 


1/01 -1/08 
Data Inputs/Outputs 
IT 
Chip Enable Input 


WE 
Write Enable Input 
OE 
Output Enable Input 


VDD 
Power (+SV) 


GND 
Ground 


TC55328AP/ 
AJ-15/20/25/35 
Static RAM 


Block Diagram 


A8 
A6 
'" 
0: 
MEMORY 
CELL 
AS 
"'0: 
w 
.--0 
Voo 
Ww 
° 
ARRAY 
A4 
:::0::••. 
:::8 
A3 
0°'" 
.--0 
GND 
A2 
0:::> 
Ow 
256 x 128 x8 
At 
O::~lXl 
0::0 
(262,144) 
AO 


1/01 


1102 


I- 
:::> 


1/03 
SENSE 
AMP 
0. 
I- 
1/04 
:::> 
00: 
1/05 
w 


1/06 
~ ... 
1- ••.• 


1107 
~:::> 
Oeo 


1/08 


A7 
Al0 
Al2 
A14 


A9 
All 
A13 


~ 


CE 
DE 
WE 
1/01 -1/08 
POWER 
MODE 


Read 
L 
L 
H 
Output 
IDDO 


Write 
L 
* 
L 
Input 
IDDO 


Output 
Disable 
L 
H 
H 
High Impedance 
IDDO 


Standby 
H 
* 
* 
High Impedance 
IDDS 


SYMBOL 
ITEM 
RATING 
UNIT 


VDD 
Power 
Supply 
Voltage 
-0.5 - 7.0 
V 


V1N 
Input Voltage 
-2.0 - 7.0 
V 


VI/O 
Input/Output 
Voltage 
-0.5* 
- VDD + 0.5 
V 


PD 
Power 
Dissipation 
1.0 
W 


TSOLDER 
Soldering 
Temperature· 
Time 
260·10 
°C· 
sec 


TSTRG 
Storage 
Temperature 
-65 - 150 
°C 


TOPR 
Operating 
Temperature 
-10 - 85 
°C 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VDD 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V'H 
Input 
High Voltage 
2.2 
- 
VDD + 0.5 
V 


V'L 
Input Low Voltage 
-0.5' 
- 
0.8 
V 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
V'N = 0 - VDD 
- 
- 
±1 
~ 


ILO 
Output 
Leakage 
Current 
CE = V1H or OE =V'H or WE =V'L' 
- 
- 
±1 
~ 
VOUT= 
0 - VDD 


IOH 
Output 
High Voltage 
VOH = 2.4V 
-4 
- 
- 
mA 


IOL 
Output 
Low Voltage 
VOL = 0.4V 
8 
- 
- 
mA 


-15 
- 
- 
140 


~Ie 
= Min cycle 
-20 
- 
- 
140 


IDOO 
Operating 
Current 
E =V'L 
mA 


Other 
Inputs 
= V,WV'L 
-25 
- 
- 
140 


-35 
- 
- 
120 


-15 


~Ie 
= Min cycle 
-20 
IDDS1 
E =V'H 
- 
- 
20 


Standby 
Current 
Other 
Inputs 
= V,WV'L 
-25 
mA 
-35 


IDDS2 
CE = VDD - 0.2V 
- 
- 
1 
Other 
Inputs 
= VDD - 0.2V or 0.2V 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


C'N 
Input Capacitance 
V'N= 
GND 
6 
pF 


Cvo 
Input/Output 
Capacitance 
V'/o=GND 
8 
pF 


TC55328AP/AJ-15 
TC55328AP/AJ-20 
TC55328AP/AJ-25 
TC55328AP/AJ-35 
SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRc 
Read 
Cycle 
Time 
15 
- 
20 
- 
25 
- 
35 
- 


tAcc 
Address 
Access 
Time 
- 
15 
- 
20 
- 
25 
- 
35 


tea 
CE Access 
Time 
- 
15 
- 
20 
- 
25 
- 
35 


toE 
OE Access 
Time 
- 
8 
- 
10 
- 
12 
- 
15 


toH 
Output 
Data Hold Time from Address 
5 
- 
5 
- 
5 
- 
5 
- 
ns 
Change 


teOE 
Output 
Enable 
Time from CE 
5 
- 
5 
- 
5 
- 
5 
- 


tcoo 
Output 
Disable 
Time from CE 
- 
8 
- 
8 
- 
10 
- 
15 


toEE 
Output 
Enable 
Time from OE 
1 
- 
1 
- 
1 
- 
1 
- 


tooo 
Output 
Disable 
Time from OE 
- 
8 
- 
8 
- 
10 
- 
15 


TC55328AP/AJ-15 
TC55328AP/AJ-20 
TC55328AP/AJ-25 
TC55328AP/AJ-35 
SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write 
Cycle Time 
15 
- 
20 
- 
25 
- 
35 
- 


twP 
Write 
Pulse Width 
10 
- 
11 
- 
13 
- 
18 
- 


tAW 
Address 
Valid to End of Write 
12 
- 
13 
- 
15 
- 
20 
- 


tcw 
Chip 
Enable 
to End of Write 
12 
- 
13 
- 
15 
- 
20 
- 


tAS 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 
0 
- 
ns 
tWR 
Write 
Recovery 
Time 
0 
- 
0 
- 
0 
- 
0 
- 


tos 
Data Setup 
Time 
8 
- 
10 
- 
12 
- 
15 
- 


tOH 
Data Hold Time 
0 
- 
0 
- 
0 
- 
0 
- 


toEW 
Output 
Enable 
Time from 
WE 
1 
- 
1 
- 
1 
- 
1 
- 


toow 
Output 
Disable 
Time from WE 
- 
8 
- 
8 
- 
10 
- 
15 


Input Pulse 
Levels 
3.0V/0.OV 


Input 
Pulse 
Rise and Fall Time 
3ns 


Input Timing 
Measurement 
Reference 
Levels 
2.2V/0.8V 


Output 
Timing 
Measurement 
Reference 
Levels 
2.0V/O.8V 


Output 
Load 
Fig. 1 


CL = 5pF 1 
2550 


(For 1(:OE. toEE. 
teOD. 


tooo. 
toEW and 
toDW) 


Timing Waveforms 


Read Cycle 
(2) 


TC55328AP/ 
AJ-15/20/25/35 


Write Cycle 2 (5) (CE Controlled 
Write) 


High Impedance 


tOH 


Notes: 


1. The operating 
temperature 
(Ta) is guaranteed 
with transverse 
air flow exceeding 
400 linear feet per minute. 


3. If the CE low transition 
occurs coincident 
with or after the WE low transition, 
outputs 


remain in a high impedance 
state. 


4. If the CE high transition 
occurs coincident 
with or prior to the WE high transition, 
outputs 


remain in a high impedance 
state. 


6. The following 
parameters 
are measured 
using the load shown in Fig. 1. 


(A) tCOE,tOEE,tOEW 
Output 
Enable Time 


(B) tcoo, tooo, toow 
Output 
Disable Time 


*::l: x: OUTPUT DATA VALID 
• 


UNKNOWN 
UNKNOWN 


o.zv 


High Impedance 


Static RAM 


Notes 


TOSHIBA 


Description 


The TC55B328P/J 
is a 262,144 
bit high speed BiCMOS static random access memory organized as 32,768 words by 8 bits and 
operated from a single 5V supply, Toshiba's BiCMOS technology 
and advanced circuit design enable high speed operation, 
The TC55B328P/J 
features low power dissipation when the device is deselected 
using chip enable (CEl and has an output 
enable input (OE) for fast memory access, 


The TC55B328P/J 
is suitable for use in high speed applications such as cache memory and high speed storage, All inputs and 
outputs are TIL compatible, 
The TC55B328P/J 
is available in a 300mil width, 28-pin DIP and SOJ suitable for high density surface assembly, 


Features 


• Fast access time 


- TC55B328P/J-10 
10ns (max,) 
- TC55B328P/J-12 
12ns (max,) 
• Low power dissipation 


- Operation: 
- TC55B328P/J-10 
170mA (max,) 
- TC55B328P/J-12 
170mA (max,) 
- Standby: 
15mA (max,) 
• Single 5V power supply: 5V±10% 


• Fully static operation 


• Inputs and outputs 
TIL 
compatible 


• Output 
buffer control: 
OE 


• Package: 


- TC55B328P: 
DIP28-P-300B 
- TC55B328J: 
SOJ28-P-300A 
Pin Names 


Pin Connection (Top View) 


TCSSB328P 
TC5sB32BJ 


AI4 
I 
28 
Voo 
A14 
Voo 
AI2 
2 
27 
WE 
AI2 
We 
A7 
3 
26 
AI3 
A7 
A13 
A6 
4 
25 
A8 
A6 
A8 
AS 
5 
24 
A9 
AS 
A9 
A4 
6 
23 
All 
A4 
All 
A3 
7 
22 
OE 
A3 
'OE 
A2 
8 
21 
AIO 
A2 
AIO 
Al 
9 
20 C! 
A1 
Ct 
AO 
10 
19 
1/08 
AO 
1108 
1/01 11 
18 
1/07 
1/01 
1/07 
1/02 12 
17 
1/06 
1/02 
1/06 
1/03 13 
16 
1/05 
1/03 
1/05 
GND 
14 
15 
1/04 
GND 
1/04 


(DIP) 
(5OJ) 
AO -A14 
Address Inputs 


1/01 -1/08 
Data Inputs/Outputs 
CE 
Chip Enable Input 


WE 
Write Enable Input 
DE 
Output Enable Input 


Voo 
Power (+SV) 


GND 
Ground 


TC55B328P/J-10/12 
Static RAM 


Block Diagram 


A13 
AS 
0:: 
MEMORY 
CELL 
Voo 
AS 
w 
+--0 
A4 
~8 
ARRAY 
A3 
GND 
A2 
o~ 
+--0 
A1 
0::0 
AD 


1/01 


1102 
~ 
~ 
:J 
:J 
1/03 
~ 
SENSE 
AMP 
~ 
z 
~ 
1/04 
-0:: 
:J 
w 
00:: 
1/05 
« ••. 
w 
~ ... 
« ••. 


1/06 
«:J 
~ ... 


1/07 
0= 
«:J 
0= 
1I0S 


A6 
A9 
An 
A14 
A7 
A10 
A12 


CEo 


CEo 


~ 
CE 
DE 
WE 
1/01 -1/08 
POWER 
MODE 


Read 
L 
L 
H 
Output 
1000 


Write 
L 
. 
L 
Input 
1000 


Output Disable 
L 
H 
H 
High Impedance 
1000 


Standby 
H 
. 
. 
High Impedance 
loos 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power Supply Voltage 
-0.5 - 7.0 
V 


V1N 
Input Voltage 
-2.0 - 7.0 
V 


VI/O 
Input/Output Voltage 
-OS - Voo + 0.5 
V 


Po 
Power Dissipation 
1.0 
W 


TSOlOEA Soldering Temperature· Time 
260·10 
°C· sec 


TSTAG 
Storage Temperature 
-65 - 150 
°C 


TOPA 
Operating Temperature 
-10 - 85 
°C 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VDD 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input 
High Voltage 
2.2 
- 
VDD + 0.5 
V 


V1L 
Input Low Voltage 
-0.5' 
- 
0.8 
V 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
V1N = 0 - VDD 
- 
- 
±10 
~ 


ILO 
Output 
Leakage 
Current 
CE = V1H or DE =V1H or WE =V1L, 
- 
- 
±10 
~ 
VOUT= 0 - VDD 


10H 
Output 
High Current 
VOH = 2.4V 
-4 
- 
- 
mA 


10L 
Output 
Low Current 
VOL = 0.4V 
8 
- 
- 
mA 


!£ygle = Min cycle 


1000 
Operating 
Current 
CE = V1L 
- 
- 
170 
mA 


Other 
Inputs 
= V1WVIL. lOUT = OmA 


100S1 
CE = V1H 
- 
- 
30 


Standby 
Current 
Other 
Inputs 
= V1HN1L 
mA 


100S2 
CE = VDD - 0.2V 
- 
- 
15 
Other 
Inputs 
= VDD - 0.2V or 0.2V 


SYMBOL 
PARAMETER 
TEST CONOITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
V1N =GND 
6 
pF 


CliO 
InpuVOutput 
Capacitance 
V1/0= GND 
8 
pF 


TC55B328P/J-l0 
TC55B32BP/J-12 
SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 


tRc 
Read 
Cycle 
Time 
10 
- 
12 
- 


tACC 
Address 
Access 
Time 
- 
10 
- 
12 


tco 
CE Access 
Time 
- 
10 
- 
12 


IoE 
OE Access 
Time 
- 
5 
- 
6 


IoH 
Output 
Data Hold Time from Address 
Change 
3 
- 
3 
- 


tCOE 
Output 
Enable 
Time from CE 
3 
- 
3 
- 
ns 


tcoD 
Output 
Disable 
Time from 
CE 
- 
5 
- 
6 


tOEE 
Output 
Enable 
Time from 
OE 
1 
- 
1 
- 


1000 
Output 
Disable 
Time from DE 
- 
5 
- 
6 


tpu 
Chip Selection 
to Power 
Up Time 
0 
- 
0 
- 


tpD 
Chip 
Deselection 
to Power 
Down 
Time 
- 
10 
- 
12 


TC55B328P/J-10 
TC55B328P/J-12 
SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write 
Cycle 
Time 
10 
- 
12 
- 


tcw 
Chip 
Enable 
to End of Write 
7 
- 
8 
- 


tAS 
Address 
Setup 
Time 
0 
- 
0 
- 


tAW 
Address 
Valid to End of Write 
7 
- 
8 
- 


twP 
Write 
Pulse 
Width 
6 
- 
7 
- 
ns 
tWR 
Write 
Recovery 
Time 
1 
- 
1 
- 


tDs 
Data Setup 
Time 
6 
- 
7 
- 


tDH 
Data 
Hold Time 
0 
- 
0 
- 


tOEW 
Output 
Enable 
Time from 
WE 
1 
- 
1 
- 


IoDw 
Output 
Disable 
Time from 
WE 
- 
5 
- 
6 


Input 
Pulse 
Levels 
3.0V/0.OV 


Input 
Pulse 
Rise and Fall Time 
3ns 


Input Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Load 
Fig. 1 


(For teOE. toEE. teoo. tooo. 
toew and toowl 


Figure 1. 


Timing Waveforms 


Read Cycle 
(2) 


toOW(6) 


High Impedance 


TC558328P/J-10/12 


Write Cycle 2 (5) (CE Controlled 
Write) 


High Impedance 


tOH 


Notes: 


1. The operating 
temperature 
(Ta) is guaranteed 
with transverse 
air flow exceeding 
400 linear feet per minute. 


3. If the CE low transition 
occurs coincident 
with or after the WE low transition. 
outputs 


remain in a high impedance 
state. 


4. If the CE high transition 
occurs coincident 
with or prior to the WE high transition. 
outputs 


remain in a high impedance 
state. 


6. The following 
parameters 
are measured 
using the load shown in Fig. 1. 


(A) tCOE. tOEE.!aEW 
Output 
Enable Time 


(8) !coo. 
!aDO. !aow 
Output 
Disable Time 


~ 
g:~~>e: OUTPUT 
DATA 
VALID 
• 


IUNKNOWN 


O.2V 
High 
Impedance 


TOSHIBA 


1l:55V328j-20/25/35 


PRELIMINARY 


Description 


The TC55V328J 
is a 262,144 bit CMOS high speed static random access memory organized as 32,768 words by 8 bits and 


designed to operate from a single 3.3V supply. Toshiba's advanced 
CMOS technology 
and circuit design enable high speed, low 


voltage operation. 


The TC55V328J 
features low power dissipation when the SRAM is deselected 
using chip enable (CE) and has an output 


enable input (OE) for fast memory access. It is suitable for use in high speed appiications 
such as cache memory. All inputs and 


outputs are LVTTL (low voltage TIL) compatible. 


The TC55V328J 
is available in a 28-pin, 300mil SOJ package suitable for high density assembly. 


Features 
Pin Connection (Top View) 


• Fast access time 


- TC55V328J-20 
- TC55V328J-25 
- TC55V328J-35 


• Low power dissipation 


- Operation: 
- TC55V328J-20 
70mA (max.) 
- TC55V328J-25 
70mA (max.) 
- TC55V328J-35 
70mA (max.) 
- Standby: 
300j.lA (max.) 


• Fully static operation 


• Single power supply: 3.3V ±O.3V 


• Output buffer control: 
OE 


• Inputs and outputs: 


- LVTTL compatible 


• Package: 


- TC55V328J: 
SOJ28-P-300A 


20ns (max.) 
25ns (max.) 
35ns (max.) 


AO -A14 
Address Inputs 


1/01 -1/08 
Data Inputs/Outputs 


CE 
Chip Enable Input 


WE 
Write Enable Input 


OE 
Output Enable Input 


Voo 
Power (+3.3V) 


GND 
Ground 


A14 


A12 
A7 
A6 
AS 
A4 
A3 
A2 
A1 
AO 
1101 
1102 
V03 
GND 


Voo 
WE 
Al3 
A8 
A9 
All 
~ 
A10 
t£ 
1108 
1107 
1106 
1105 
1104 


1/01 


1102 


1103 
V04 


1105 
1/06 
V07 
V08 


'" 
llC 
MEMORY 
CEll 
"'llC 
••• 
.--0 
Voo 
•••••• 
0 
ARRAY 
~llC'" 
~8 
0••. 
.--0 
GND 
OO~ 
0 ••• 
256)(128x8 
a::c(a:l 
llCO 
(262.144) 


A7 
AIO 
Al2 
Al4 
A9 
All 
Al3 


MODE 
CE 
DE 
WE 
1/01 -1/08 
POWER 


Read 
L 
L 
H 
Output 
'000 


Write 
L 
" 
L 
Input 
1000 


Output 
Disable 
L 
H 
H 
High Impedance 
1000 


Standby 
H 
" 
" 
High Impedance 
loos 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power 
Supply 
Voltage 
-0.5 - 4.6 
V 


V1N 
Input Voltage 
-OS - 4.6 
V 


V110 
Input/Output 
Voltage 
-0.5" 
- Voo + 0.5"" 
V 


Po 
Power 
Dissipation 
0.5 
W 


TSOLOER 
Soldering 
Temperature· 
Time 
260·10 
°C· 
sec 


TSTRG 
Storage 
Temperature 
-65 - 150 
°C 


TOPR 
Operating 
Temperature 
-10 - 85 
°C 


• -2.0V with a pulse width of 10ns 
··VDD+ 1.5V with a pulse width of 10ns 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
3.0 
3.3 
3.6 
V 


V1H 
Input High Voltage 
2.0 
- 
Voo + 0.3** 
V 


VIL 
Input 
Low Voltage 
-0.3* 
- 
0.8 
V 


• -1.5V with a pulse width of 10ns 
"Vaa + 1.0V with a pulse width of 10ns 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
VIN = 0 - Voo 
- 
- 
±1 
IiA 


ILO 
Output 
Leakage 
Current 
CE = VIH or OE = VIH orWE 
= VIL, VOUT= 0 - Voo 
- 
- 
±1 
IiA 


10H = -2mA 
2.4 
- 
- 
V 


VOH 
Output 
High Voltage 
10H = -201iA 
Voo 
- 0.2 
V 
- 
- 


10L= 2mA 
- 
- 
0.4 
V 
VOL 
Output 
Low Voltage 
10L = 201iA 
'. 
; 
0.2 
V 
- 
- 


1000 
Operating 
Current 
'cyele = Min cycle. 
CE = V1L 
- 
- 
70 
mA 
Other 
Inputs 
= V,WVIL. 
lOUT = 0 mA 


100Sl 


CE=VIH 
- 
- 
20 
mA 
Other 
Inputs 
= V1HNIL.tcycle 
= Min cycle 
Standby 
Current 
CE = Voo 
- 0.2V 


100S2 
- 
- 
300 
IiA 
Other 
Inputs 
= Voo - O.2V or 0.2V 
. 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


CIN 
Input Capacitance 
VIN =GND 
6 
pF 


CliO 
InpuVOutput 
Capacitance 
Vila = GND 
10 
pF 


TC55V328J-20 
TC55V328J-25 
TC55V328J-35 


SYMBOL 
PARAMETER 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Read 
Cycle 
Time 
20 
- 
25 
- 
35 
- 


tACC 
Address 
Access 
Time 
- 
20 
- 
25 
- 
35 


tco 
CE Access 
Time 
- 
20 
- 
25 
- 
35 


tOE 
OE Access 
Time 
- 
10 
- 
12 
- 
15 


tOH 
Output 
Data Hold Time from Address 
Change 
5 
- 
5 
- 
5 
- 
ns 


tCOE 
Output 
Enable 
Time from CE 
5 
- 
5 
- 
5 
- 


teoD 
Output 
Disable 
Time from CE 
- 
8 
- 
10 
- 
15 


tOEE 
Output 
Enable 
Time from OE 
1 
- 
1 
- 
1 
- 


1000 
Output 
Disable 
Time 
From OE 
- 
8 
- 
10 
- 
15 


TC55V328J-20 
TC55V328J-25 
TC55V328J-35 


SYMBOL 
PARAMETER 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


twe 
Write 
Cycle 
Time 
20 
- 
25 
- 
35 
- 


twP 
Write 
Pulse 
Width 
13 
- 
15 
- 
20 
- 


tAW 
Address 
Valid to End of Write 
13 
- 
15 
- 
20 
- 


tew 
Chip 
Enable 
to End of Write 
13 
- 
15 
- 
20 
- 


tAs 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 
ns 
tWR 
Write 
Recovery 
Time 
0 
- 
0 
- 
0 
- 


tDs 
Data 
Setup 
Time 
10 
- 
12 
- 
15 
- 


tDH 
Data 
Hold Time 
0 
- 
0 
- 
0 
- 
," 


toEw 
Output 
Enable 
Time 
From WE 
1 
- 
1 
- 
1 
- 


IoDw 
Output 
Disable 
Time 
From WE 
- 
8 
- 
10 
- 
15 


Input 
Pulse 
Levels 
3.0V/0.OV 


Input 
Pulse 
Rise and Fall Time 
3ns 


Input Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Load 
Fig. 1 


Cl=S,F 1 


(For teOE.tou. 
teoo. tooo. 


toEw and toowl 


Figure 1. 


Timing Waveforms 


Read Cycle (1) 


---* 


toOW(5) 


High Impedance 


tos 
I tOM 


DATA 
STABLE 
• 
.• * 
_ 


Notes: 


1. WE is high for read cycles. 


2. If the CE low transition 
occurs coincident 
with or after the WE low transition, 
outputs 
remain in a 
high impedance 
state. 


3. If the CE high transition occurs coincident 
with or prior to the WE high transition, 
outputs 
remain 


in a high impedance 
state. 


5. The following 
parameters 
are measured 
using the load shown in Fig. 1. 


(A) tCOE, tOEE' tOEW 
Output 
Enable Time 


(8) tCOD, tooo, toDW 
Output 
Disable Time 


~ 


I • 
B) 'io.2V 
° 2V v-":' 
X 
High 
Impedance 


02V 
A....J.\ OUTPUT DATA VALID 
.••. 
- 


UNKNOWN 
UNKNOWN 
t 02V 


TOSHIBA 


TC55329AP/ AJ-15/20/25/35 


Description 


The TC55329AP/AJ 
is a 294,912 
bit high speed CMOS static random access memory organized as 32,768 words by 9 bits and 


operated from a single 5V supply. Toshiba's advanced CMOS technology 
and circuit design enable high speed operation. 


The TC55329AP/AJ 
features low power dissipation when the device is deselected 
using chip enable (CE1, CE2) and has an 


output enable input (OE) for fast memory access. Also, the device power between memory accesses is reduced by an automatic 
power down circuit. 


The TC55329AP/AJ 
is suitable for use in high speed applications 
such as cache memory and high speed storage. All inputs 
and outputs are TTL compatible. 


The TC55329AP/AJ 
is available in a 300mil width, 32-pin DIP and SOJ suitable for high density surface assembly. 


Features 
PinConnection(TopView) 


• Fast access time 


- TC55329AP/AJ-15 
15ns (max.) 


- TC55329AP/AJ-20 
20ns (max.) 
- TC55329AP/AJ-25 
25ns (max.) 


- TC55329AP/AJ-35 
35ns (max.) 
• Low power dissipation 


- Operation: 
- TC55329API AJ-15 
140mA (max.) 
- TC55329AP/AJ-20 
140mA (max.) 


- TC55329AP/AJ-25 
140mA (max.) 


- TC55329AP/AJ-35 
120mA (max.) 
- Standby: 
1mA (max.) 


• Single 5V power supply: 5V±10% 


• Fully static operation 


• Inputs and outputs 
TTL compatible 


• Output 
buffer control: 
OE 


• Package: 


- TC55329AP: 
DIP32-P-300 
- TC55329AJ: 
SOJ32-P-300 


TC55329AP 
TC55329AJ 


NC 
Voo 
NC 
32 Voo 
NC 
A14 
NC 
31 
A14 
A8 
CE2 
A8 
30 
CE2 
A7 
WE 
A7 
29 WE 
A6 
A13 
A6 
28 
A13 
AS 
A9 
AS 
27 
A9 
A4 
Al0 
A4 
26 
Al0 
A3 
All 
A3 
25 
All 
A2 
at 
A2 
24 at 
Al 
A12 
Al 
23 
A12 
AO 
ill 
AO 
22 m 
1/01 
1/09 
1/01 
21 
1/09 
1/02 
1/08 
1/02 
20 
1/08 
1/03 
1/07 
1/03 
19 
1/07 
1/04 
1/06 
1/04 
18 
1/06 
GND 
1/05 
GND 
17 
1/05 


(DIP) 
(SOJ) 


AD - A14 
Address Inputs 


1/01-1/09 
Data Inputs/Outputs 


CE1, CE2 
Chip Enable Inputs 


WE 
Write Enable Input 


OE 
Output Enable Input 


Voo 
Power (+5V) 


GND 
Ground 


NC 
No Connection 


Block Diagram 


A9 
A6 
AS 
A4 
A3 
A2 
Al 
AO 


1/01 


1102 
1/03 


1104 
1/05 


1106 
1/07 


1108 


1109 


\1'1 


\1'1 
wa:: 
a::w 
C ••. 
c ••. 
<:::> 
~= 
a:: 


MEMORY 
CELL ARRAY 


2s6x 
128x9 


(294,912) 


I- 
:::> 
"'a:: 
I-w 
:::> ••• 
0 ••. 
<:::> 
1-= 


C3 


A7 
AIO 
Al2 
A14 


A8 
All 
A13 


~N 
CE1 
CE2 
DE 
WE 
1/01 -1/09 
POWER 
MODE 


Read 
L 
H 
L 
H 
Output 
1000 


Write 
L 
H 
* 
L 
Input 
1000 


Output 
Disable 
L 
H 
H 
H 
High 
Impedance 
1000 


H 
* 
* 
* 
High 
Impedance 
loos 
Standby 


* 
L 
* 
* 
High Impedance 
loos 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power 
Supply 
Voltage 
-0.5 - 7.0 
V 


V1N 
Input Voltage 
-2.0 - 7.0 
V 


VI/O 
Input/Output 
Voltage 
-0.5* - Voo + 0.5 
V 


Po 
Power 
Dissipation 
1.0 
W 


TSOLOER 
Soldering 
Temperature· 
Time 
260·10 
°C· 
sec 


TSTRG 
Storage 
Temperature 
-65 - 150 
°C 


TOPR 
Operating 
Temperature 
-10 - 85 
°C 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input 
High Voltage 
2.2 
- 
Voo + 0.5 
V 


V1L 
Input 
Low Voltage 
-OS 
- 
0.8 
V 


SYMBOL 
PARAMETER 
TEST CONOITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
V1N = 0 - Voo 
- 
- 
±1 
IJA 


ILO 
Output 
Leakage 
Current 
CE1 = V1H or CE2 = V1Lor OE = V1H or 
- 
- 
±1 
IJA 
WE = V1L• VOUT= 
0 - Voo 


10H 
Output 
High Current 
VOH = 2.4V 
-4 
- 
- 
mA 


10L 
Output 
Low Current 
VOL = 0.4V 
8 
- 
- 
mA 


-15 
- 
- 
140 


~=Mincycle 
-20 
- 
- 
140 
1000 
Operating 
Current 
CE1 = V1Lor CE2 = V1H 
mA 
Other 
Inputs 
= V1HN1L 
-25 
- 
- 
140 


-35 
- 
- 
120 


-15 


~=Mincycle 
-20 
100S1 
CE1 = V1H or CE2 = V1L 
- 
- 
20 


Standby 
Current 
Other 
Inputs 
= V1HN1L 
-25 
mA 
-35 


100S2 
CE1 = Voo - 0.2V or CE2 = 0.2V 
- 
- 
1 
Other 
Inputs 
= Voo - 0.2V or 0.2V 


SYMBOL 
PARAMETER 
TEST CONOITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
V1N = GND 
6 
pF 


CliO 
Input/Output 
Capacitance 
V 110 = GND 
8 
pF 


TC55329AP/AJ-15 
TC55329AP/AJ-20 
TC55329AP/AJ-25 
TC55329AP/AJ-35 
SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Read Cycle Time 
15 
- 
20 
- 
25 
- 
35 
- 


tAcc 
Address Access Time 
- 
15 
- 
20 
- 
25 
- 
35 


tC01 
GET Access Time 
- 
15 
- 
20 
- 
25 
- 
35 


tC02 
CE2 Access Time 
- 
15 
- 
20 
- 
25 
- 
35 


toE 
OE Access Time 
- 
8 
- 
10 
- 
12 
- 
15 


Output Data Hold Time from Address 
ns 
toH 
Change 
5 
- 
5 
- 
5 
- 
5 
- 


tCoE 
Output Enable Time from GET or CE2 
5 
- 
5 
- 
5 
- 
5 
- 


tcoo 
Output Disable Time from GET or CE2 
- 
8 
- 
8 
- 
10 
- 
15 


toEE 
Output Enable Time from OE 
1 
- 
1 
- 
1 
- 
1 
- 


tooo 
Output Disable Time from OE 
- 
8 
- 
8 
- 
10 
- 
15 


TC55329AP/AJ-15 
TC55329AP/AJ-20 
TC55329AP/AJ-25 
TC55329AP/AJ·35 
SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write Cycle Time 
15 
- 
20 
- 
25 
- 
35 
- 


twP 
Write Pulse Width 
10 
- 
11 
- 
13 
- 
18 
- 


tAW 
Address Valid to End of Write 
12 
- 
13 
- 
15 
- 
20 
- 


tcw 
Chip Enable to End of Write 
12 
- 
13 
- 
15 
- 
20 
- 


tAs 
Address Setup Time 
0 
- 
0 
- 
0 
- 
0 
- 
ns 
tWR 
Write Recovery Time 
0 
- 
0 
- 
0 
- 
0 
- 


tos 
Data Setup Time 
8 
- 
10 
- 
12 
- 
15 
- 


toH 
Data Hold Time 
0 
- 
0 
- 
0 
- 
0 
- 


toEW 
Output Enable Time from WE 
1 
- 
1 
- 
1 
- 
1 
- 


toow 
Output Disable Time from WE 
- 
8 
- 
8 
- 
10 
- 
15 


Input Pulse Levels 
3.0V/0.OV 


Input Puise Rise and Fall Time 
3ns 


Input Timing Measurement Reference Levels 
2.2V/0.8V 


Output Timing Measurement Reference Levels 
2.0V/0.8V 


Output Load 
Fig. 1 


CL = SpF1 
2SSn 


(For teOE. tou. 
teoo. 
taoo. toew and taow) 


Timing Waveforms 


Read Cycle 
(2) 


tos 


DATA 
STABLE 


TC55329AP/ 
AJ-15/20/25/35 


Write Cycle 2 (5) (CE1 Controlled 
Write) 


UNKNOWN 


DIN 
~~-·---D-:-;-:-S-T-A-B-LE-·--tD-l--- 
_ 


Notes: 


1. The operating 
temperature 
(Ta) is guaranteed 
with transverse 
air flow exceeding 
400 linear feet per minute. 


3. If the CE1 low transition 
or CE2 high transition 
occurs coincident 
with or after the WE low transition, 
outputs 


remain in a high impedance 
state. 


4. If the CE1 high transition or CE2 low transition occurs coincident 
with or prior to the WE high transition, 
outputs 


remain in a high impedance 
state. 


6. The following 
parameters 
are measured using the load shown in Fig. 1. 


(A) teoE, tOEE.tOEW 
Output 
Enable Time 


(8) teoD. tooo, toDW 
Output 
Disable Time 


*g:l: x:: OUTPUT OATA VALID 


UNKNOWN 


O.2V 
High Impedance 


Static RAM 


Notes 


TOSHIBA 


Description 


The TC55B329P/J 
is a 294,912 
bit high speed BiCMOS static random access memory organized as 32,768 words by 9 bits and 
operated from a single 5V supply. Toshiba's BiCMOS technology 
and advanced circuit design enable hig~eed 
operation. 
The TC55B329P/J 
features low power dissipation when the device is deselected 
using chip enable (CE1, CE2) and has an 


output enable input (OE) for fast memory access. 


The TC55B329P/J 
is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and 
outputs are TTL compatible. 


The TC55B329P/J 
is available in a 300mil width, 32-pin DIP and SOJ suitable for high density surface assembly. 


Features 


• Fast access time 


- TC55B329P/J-10 
10ns (max.) 


- TC55B329P/J-12 
12ns (max.) 


• Low power dissipation 


- Operation: 
- TC55B329P/J-10 
170mA (max.) 


- TC55B329P/J-12 
170mA (max.) 


- Standby: 
15mA (max.) 


• Single 5V power supply: 5V±10% 


• Fully static operation 


• Inputs and outputs 
TTL compatible 


• Output 
buffer control: OE 


• Package: 


- TC55B329P: 
DIP32-P-300 
- TC55B329J: 
SOJ32-P-300 


Pin Connection (Top View) 


TC55B329P 
TC55B329J 


NC 
Voo 
NC 
Voo 
NC 
Al4 
NC 
Al4 
A8 
CE2 
A8 
CE2 


A7 
WE 
A7 
WE 
A6 
Al3 
A6 
A13 
AS 
A9 
AS 
A9 
A4 
AID 
A4 
AID 


A3 
All 
A3 
All 
A2 
at 
A2 
at 


Al 
A12 
Al 
A12 
AD 
m 
AD 
CEI 


1101 
1109 
'1101 
1109 
1/02 
1108 
1/02 
1108 
1103 
1107 
1103 
V07 
1104 
1106 
1104 
1106 
GND 
VOS 
GND 
VOS 


(DIP) 
(SOJ) 


AD -A14 
Address Inputs 


1/01 - 1/09 
Data Inputs/Outputs 


GET, CE2 
Chip Enable Inputs 


WE 
Write Enable Input 


OE 
Output Enable Input 


Voo 
Power (+5V) 


GND 
Ground 


NC 
No Connection 


Block Diagram 


A13 


A9 
AS 
A4 
A3 
A2 
Al 
AO 


1/01 


1/02 
1/03 


1/04 
1/05 
1/06 
1/07 


1/08 


1/09 


Vl 
Vl 
LUa: 
a:LU 
au.. 
au.. 
<l::::> 
~cn 
a: 


MEMORY 
CELL 
ARRAY 
a: 
LUa 
30 
o~ 
a:a 
256x 128x9 
(294.912) 


A6 
A8 
All 
Al4 
A7 
Al0 
Al2 


CJE 
CTI 


CE2 


~N 
CE1 
CE2 
OE 
WE 
1/01 -1/09 
POWER 
MOOE 


Read 
L 
H 
L 
H 
Output 
1000 


Write 
L 
H 
· 
L 
Input 
1000 


Output 
Disable 
L 
H 
H 
H 
High Impedance 
1000 


H 
. 
· 
. 
High 
Impedance 
loos 
Standby 
. 
L 
· 
. 
High 
Impedance 
loos 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power 
Supply 
Voltage 
-0.5 - 7.0 
V 


V1N 
Input Voltage 
-2.0 - 7.0 
V 


V I/O 
Input/Output 
Voltage 
-OS - Voo + 0.5 
V 


Po 
Power 
Dissipation 
1.0 
W 


TSOLOER 
Soldering 
Temperature. 
Time 
260·10 
DC· sec 


TSTRG 
Storage 
Temperature 
-65 - 150 
DC 


TOPR 
Operating 
Temperature 
-10 - 85 
DC 


• -3V with a pulse 
width 
of 1Ons 


B-B8 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VDD 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input 
High Voltage 
2.2 
- 
VDD + 0.5 
V 


V1L 
Input 
Low Voltage 
-0.5- 
- 
0.8 
V 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input Leakage 
Current 
V1N = 0 - VDD 
- 
- 
±10 
!J.A 


m = V1H orCE2 
= V1LorOE 
= V1H 
ILO 
Output 
Leakage 
Current 
orWE 
=V1L, 
- 
- 
±10 
!J.A 


VOUT= 0 - VDD 


10H 
Output 
High Current 
VOH = 2.4V 
-4 
- 
- 
mA 


10L 
Output 
Low Current 
VOL = 0.4V 
8 
- 
- 
mA 


~ 
= Min cycle, 
1000 
Operating 
Current 
CE1 = V1L and CE2 = V1H 
- 
- 
170 
mA 


Other 
Inputs 
= V1HN1L, lOUT = OmA 


100S1 
m = V1H orCE2 
= V1L 
- 
- 
30 
Other 
Inputs 
= VI~IL 
Standby 
Current 
m = VDD 
- 0.2Y or CE2 = 0.2V 
mA 


100S2 
Other 
Inputs 
= VDD 
- 0.2V or 0.2V 
- 
- 
15 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
V1N =GND 
6 
pF 


CliO 
InpuVOutput 
Capacitance 
Vila = GND 
8 
pF 


TC55B329P/J-10 
TC55B329P/J-12 


SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 


tRc 
Read Cycle Time 
10 
- 
12 
- 


tAcc 
Address Access Time 
- 
10 
- 
12 


tC01 
GET Access Time 
- 
10 
- 
12 


tC02 
CE2 Access Time 
- 
10 
- 
12 


tOE 
OE Access Time 
- 
5 
- 
6 


IoH 
Output Data Hold Time from Address Change 
3 
- 
3 
- 


Output Enable Time from GET or CE2 
ns 
tCOE 
3 
- 
3 
- 


tcoD 
Output Disable Time from GET or CE2 
- 
5 
- 
6 


IoEE 
Output Enable Time from OE 
1 
- 
1 
- 


1000 
Output Disable Time from OE 
- 
5 
- 
6 


tpu 
Chip Selection to Power Up Time 
0 
- 
0 
- 


tpD 
Chip Deselection to Power Down Time 
- 
10 
- 
12 


TC55B329P/J-10 
TC55B329P/J-12 


SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write Cycle Time 
10 
- 
12 
- 


tcw 
Chip Enable to End of Write 
7 
- 
8 
- 


tAs 
Address Setup Time 
0 
- 
0 
- 


tAW 
Address Valid to End of Write 
7 
- 
8 
- 


twP 
Write Pulse Width 
6 
- 
7 
- 
ns 


tWR 
Write Recovery Time 
1 
- 
1 
- 


tDs 
Data Setup Time 
6 
- 
7 
- 


tDH 
Data Hold Time 
0 
- 
0 
- 


toEw 
Output Enable Time from WE 
1 
- 
1 
- 


IoDw 
Output Disable Time from WE 
- 
5 
- 
6 


Input Pulse Levels 
3.0V/0.OV 


Input Pulse Rise and Fall Time 
3ns 


Input Timing Measurement Reference Levels 
1.5V 


Output Timing Measurement Reference Levels 
1.5V 


Output Load 
Fig. 1 


(For teOE. toEE. teoD. tODO. 


tOEw 
and 
tODW) 


Figure 1. 


Timing 
Waveforms 


Read Cycle 
(2) 


TC55B329P/J-10/12 


Write Cycle 2 (5) (CE1 Controlled 
Write) 


UNKNOWN 
------* 


'~/~----- 


DATA 
STABLE 
~ 
_ 


---~ 
'~IJ 
DATA 
STABLE 
~ 
_ 


Notes: 


1. The operating 
temperature 
(Ta) is guaranteed 
with transverse 
air flow exceeding 
400 linear feet per minute. 


3. If the CE1 low transition 
or CE2 high transition occurs coincident 
with or after the WE low transition, 
outputs 


remain in a high impedance 
state. 


4. If the CE1 high transition 
or CE2 low transition occurs coincident 
with or prior to the WE high transition. 
outputs 


remain in a high impedance 
state. 


6. The following 
parameters 
are measured using the ioad shown in Fig. 1. 


(A) tCOE' tOEE,tOEW 
Output 
Enable Time 


(8) !coo. 
1000. 
10DW 
Output 
Disable Time 


# gl: x:: ow"' OMA 
VAUO • 


UNKNOWN 
UNKNOWN 


O.2V 
High 
Impedance 


TOSHIBA 


Description 


The TC551632J 
is a 524,288 
bit high speed CMOS static random access memory organized as 32,768 words by 16 bits and 


operated from a single 5V supply. Toshiba's advanced CMOS technology 
and circuit design enable hi~peed 
operation. 


The TC551632J 
features low power dissipation when the device is deselected 
using chip enable (CE), and has an output 


enable input (OE) for fast memory access. Byte access is supported 
by upper and lower byte controls. 
The TC551632J 
is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and out- 
puts are TIL compatible. 
The TC551632J 
is available in a 400mil width, 40-pin SOJ suitable for high density surface assembly. 


Features 


• Fast access time 


- TC551632J-20 
20ns (max.) 


- TC551632J-25 
25ns (max.) 
- TC551632J-35 
35ns (max.) 
• Low power dissipation 


Cycle Time 
20 


Operation (max.) 
220 


- Standby: 
1mA (max.) 
• Single 5V power supply: 
5V±10% 


• Fully static operation 


• Inputs and outputs 
TIL 
compatible 


• Output 
buffer control: 
OE 


• Data byte controls: 
LB, UB 


• Package: 
SOJ40-P-400 


AO -A14 
Address Inputs 


1/01 -11016 
Data Inputs/Outputs 
CE 
Chip Enable Input 


WE 
Write Enable Input 


OE 
Output Enable Input 


LB,UB 
Data Byte Control Inputs 


Voo 
Power (+5V) 


GND 
Ground 


Pin Connection 
(Top View) 


TCS5t632J 


A3 
A4 
A2 
AS 
At 
DE 
AO 
US 
CE 
LS 


1101 
11016 
1/02 
V015 
1/03 
11014 
1/04 
1/013 
Voo 
GND 
GND 
Voo 


1/05 
11012 


1/06 
V011 


1/07 
1/010 
1/08 
V09 
m 
A6 
Al4 
A7 
A13 
AS 
Al2 
A9 
All 
AIO 


(SOJ) 


MEMORY 


CELL ARRAY 


256x 128x 16 


(524,288) 


~ 
CE 
OE 
WE 
LB 
UB 
1/01-1/08 
1/09-1/016 
POWER 
MODE 


L 
L 
Output 
Output 
1000 


Read 
L 
L 
H 
H 
L 
High Impedance 
Output 
1000 


L 
H 
Output 
High 
Impedance 
1000 


L 
L 
Input 
Input 
1000 


Write 
L 
· 
L 
H 
L 
High Impedance 
Input 
1000 


L 
H 
Input 
High Impedance 
1000 


L 
H 
H 
. 
. 
High Impedance 
High Impedance 
'000 
Output 
Disable 
L 
· 
. 
H 
H 
High Impedance 
High Impedance 
loos 


Standby 
H 
· 
. 
. 
. 
High Impedance 
High Impedance 
loos 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power 
Supply 
Voltage 
-0.5 - 7.0 
V 


V1N 
Input Voltage 
-2.0' - 7.0 
V 


Vuo 
InpuVOutput 
Voltage 
-OS - Voo + 0.5 
V 


Po 
Power 
Dissipation 
1.5 
W 


TSOLDEA 
Soldering 
Temperature 
-lime 
260 - 10 
°C -sec 


TSTAG 
Storage 
Temperature 
-65 - 150 
°C 


TOPA 
Operating 
Temperature 
-10 - 85 
°C 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power Supply Voltage 
4.5 
5.0 
5.5 
V 


VIH 
Input High Voltage 
2.2 
- 
Voo + 0.5 
V 


VIL 
Input Low Voltage 
-OS 
- 
0.8 
V 


SYMBOL 
PARAMETER 
TESTCONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input Leakage Current 
V1N= 0 - Voo 
- 
- 
±10 
J.1A 


ILO 
Output Leakage Current 
CE = VIH or WE = VIL or OE = VIH 
- 
- 
±10 
J.1A 


VOUT= 0 - Voo 


10H 
Output High Current 
VOH = 2.4V 
-4 
- 
- 
mA 


10L 
Output Low Current 
VOL = 0.4V 
8 
- 
- 
mA 


tcycle= 20ns 
- 
- 
220 


CE = V1L,lOUT= OmA, 
tcycle= 25ns 
- 
- 
200 
1000 
Operating 
Current 
Other Inputs = VIWVIL 
mA 


!cycle= 35ns 
- 
- 
170 


tcycle= 100ns 
- 
- 
130 


100Sl 
CE = V1H, or UB = LB = VIH 
- 
- 
30 
Standby Current 
Other Inputs = VIWVIL 
mA 


'00S2 


CE = Voo - 0.2V, or UB = LB = Voo - 0.2V 
- 
- 
1 
Other Inputs = Voo - 0.2V or 0.2V 


SYMBOL 
PARAMETER 
TESTCONDITION 
MAX. 
UNIT 


CIN 
Input Capacitance 
VIN = GND 
6 
pF 


CliO 
InpuVOutput 
Capacitance 
VI/a = GND 
8 
pF 


TC551632J-20 
TC551632J·25 
TC551632J-35 
SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Read Cycle Time 
20 
- 
25 
- 
35 
- 


tACC 
Address Access Time 
- 
20 
- 
25 
- 
35 


tco 
CE Access Time 
- 
20 
- 
25 
- 
35 


toE 
OE Access Time 
- 
10 
- 
12 
- 
17 


tSA 
UB, LB Access Time 
- 
20 
- 
25 
- 
35 


'oH 
Output Data Hold Time from Address Change 
5 
- 
5 
- 
5 
- 


Output Enable Time from CE 
ns 
tCoE 
5 
- 
5 
- 
5 
- 


'oEE 
Output Enable Time from OE 
1 
- 
1 
- 
1 
- 


tSE 
Output Enable Time from UB, LB 
1 
- 
1 
- 
1 
- 


tcoo 
Output Disable Time from CE 
- 
8 
- 
8 
- 
8 


tooo 
Output Disable Time from OE 
- 
8 
- 
8 
- 
8 


tso 
Output Disable Time from UB, LB 
- 
8 
- 
8 
- 
8 


TC551632J-20 
TC551632J-25 
TC551632J-35 
SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write Cycle Time 
20 
- 
25 
- 
35 
- 


twP 
Write Pulse Width 
10 
- 
12 
- 
16 
- 


tcw 
Chip Enable to End of Write 
13 
- 
15 
- 
17 
- 


tsw 
UB, LB Enabie to End of Write 
13 
- 
15 
- 
17 
- 


tAW 
Address Valid to End of Write 
12 
- 
14 
- 
16 
- 


tAS 
Address Setup Time 
0 
- 
0 
- 
0 
- 


Write Recovery Time 
ns 
tWR 
0 
- 
0 
- 
0 
- 


tos 
Data Setup Time 
10 
- 
10 
- 
10 
- 


toH 
Data Hold Time (WE) 
0 
- 
0 
- 
0 
- 


toH1 
Data Hold Time (CE, UB, LB) 
1 
- 
1 
- 
1 
- 


'oEW 
Output Enable Time from WE 
1 
- 
1 
- 
1 
- 


'oow 
Output Disable Time from WE 
- 
8 
- 
8 
- 
8 


Input Pulse Levels 
3.0V/0.OV 


Input Pulse Rise and Fall Time 
3ns 


Input Timing Measurement Reference Levels 
1.5V 


Output Timing Measurement Reference Levels 
1.5V 


Output Load 
Fig. 1 


CL=SpF 1 


(For teOE. taEE. teOD. 
taoo. 
toEw and toDW) 


Timing Waveforms 


Read Cycle 
(2) 


twc 
r 
--------'- 


': 
twP 
tWR 
)I 
0( 
" 


t 


DH* 
,- 


Data 
Stable 
_ 
Din 
* 


Din 
* 


tos 
tOHl 
~ 
.- 


Data Stable 
1'------------- 


Notes: 


1. The operating 
temperature 
(fa) is guaranteed 
with transverse 
air flow exceeding 
400 linear feet per minute. 


3. If the CE low transition occurs coincident 
with or after the WE low transition, 
outputs 


remain in a high impedance 
state. 


4. If the CE high transition 
occurs coincident 
with or prior to the WE high transition, 
outputs 


remain in a high impedance 
state. 


6. The following 
parameters 
are measured using the load shown in Fig. 1. 


(A) tCOE, tOEE.tSE. tOEW 
Output 
Enable Time 


(B) tcoo, 
tooo, tso• toow 
Output Disable Time 


CE,OE 


US, 
LS 


O.2V 


High Impedance 


TOSHIBA 


Description 


The TC55B4256J 
is a 1,048,576 bit high speed BiCMOS static random access memory organized as 262,144 words by 4 bits 


and operated from a single 5V supply. Toshiba's BiCMOS technology 
and advanced circuit design enable high speed operation. 


The TC55B4256J 
features low power dissipation when the device is deselected 
using chip enable (CE). 
The TC55B4256J 
is suitable for use in applications where high speed is required such as cache memory, high speed storage, and 


main memory. All inputs and outputs are TIL compatible. 


The TC55B4256J 
is available in a 400mil width, 28-pin SOJ suitable for high density surface assembly. 


Features 
Pin Connection 
(Top View) 


• Fast access time 


- TC55B4256J-12 
12ns (max.) 
TCSSB4256J 


- TC55B4256J-15 
15ns (max.) 
A3 
A4 


- TC55B4256J-20 
20ns (max.) 
A2 
AS 


• Low power dissipation 
Al 
A6 


- Operation: 
AO 
A7 
- TC55B4256J-12 
130mA (max.) 
CE 
AS 
- TC55B4256J-15 
130mA (max.) 
1/01 
V04 
- TC55B4256J-20 
130mA (max.) 
- Standby: 
12mA (max.) 
VOD 
GND 


• Single 5V power supply: 5V±10% 
GND 
VOD 


• Fully static operation 
1/02 
1/03 


• Inputs and outputs 
TIL 
compatible 
we 
AS 


• Package: 
A17 
Al0 
A16 
All 
- TC55B4256J 
: SOJ28-P-400 
A1S 
A12 
A14 
A13 


Pin Names 
(5OJ) 


AO -A17 
Address Inputs 


1/01 -1/04 
Data Inputs/Outputs 


CE 
Chip Enable Input 


WE 
Write Enable Input 


VDD 
Power (+SV) 


GND 
Ground 


TC55B4256J-12115/20 
Static RAM 


Block Diagram 


A8 §~ 
c:: 
MEMORY 
CEll 
~ 
VOO 
( 


'" 


IoU 


"'a: 
0 
ARRAY 
~~~ 
~8 
512x512x4 
~ 
GND 
OOu- 
0::) 
Ow 
a:~a:l 
a:o 
(1.048,576) 
AO 


1101 
( 


1/04 


A17 
A9 


CE 


CE 
WE 
I/O 
POWER 


L 
H 
Output 
1000 


L 
L 
Input 
1000 


H 
High-Z 
'OOS 


Read 


Write 


Standby 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power 
Supply 
Voltage 
-0.5 - 7.0 
V 


V1N 
Input Voltage 
-2.0· 
- 7.0 
V 


V1/0 
Input/Output 
Voltage 
-0.5* 
- Voo + 0.5 
V 


Po 
Power 
Dissipation 
900 
mW 


TSOLOER 
Soldering 
Temperature· 
Time 
260·10 
°C· 
sec 


TSTRG 
Storage 
Temperature 
-65 - 150 
°C 


TOPR 
Operating 
Temperature 
-10 - 85 
°C 


DC Recommended 
Operating 
Conditions 


SYMBOL~ 


Voo 
Powe 


VIH 
Input 


VIL 
Input 


PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


r Supply 
Voltage 
4.5 
5.0 
5.5 
V 


High Voltage 
2.2 
- 
Voo + 0.5 
V 


Low Voltage 
-OS 
- 
0.8 
V 
- 


DC Characteristics 
(Ta = 0 - 70°C, Voo = 5V±10%) 


SYMBOL 


- 


PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


t Leakage 
Current 
V1N = 0 - Voo 
- 
- 
±10 
flA 


put Leakage 
Current 
CE = VIH or WE =VIL, 
- 
- 
±10 
flA 
VOUT= 0 - Voo 


put High Current 
VOH = 2.4V 
-4 
- 
- 
mA 


put Low Current 
VOL = OAV 
8 
- 
- 
mA 
kle = Min cycle, 


rating 
Current 
CE = VIL, lOUT = OmA, 
- 
- 
130 
mA 
Other 
Inputs 
= V1HN1L 


CE = VIH, 
- 
- 
30 


dby Current 


Other 
Inputs 
= VIHNIL 


mA 
CE = Voo - 0.2V, 
- 
- 
12 
- 


Other 
Inputs 
= Voo - 0.2V or 0.2V 


ILO 
Out 


IOH 
Out 


IOL 
Out 


Capacitance" 
(Ta = 25°C, f = 1.0MHz) 


SYMBOL ~ 


PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


Input Capacitance 
VIN = GND 
6 
pF 
-_._- 


Input/Output 
Capacitance 
VI/O=GND 
8 
pF 
- 


TC55B4256J-12 
TC55B4256J-15 
TC55B4256J-20 
SYMBOL 
PARAMETER 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Read 
Cycle 
Time 
12 
- 
15 
- 
20 
- 


tACC 
Address 
Access 
Time 
- 
12 
- 
15 
- 
20 


tco 
Chip 
Enable 
Access 
Time 
- 
12 
- 
15 
- 
20 
ns 
tOH 
Output 
Data 
Hold Time from Address 
Change 
4 
- 
4 
- 
4 
- 


tCOE 
Output 
Enable 
Time from CE 
4 
- 
4 
- 
4 
- 


tcoo 
Output 
Disable 
Time from CE 
- 
6 
- 
7 
- 
8 


TC55B4256J-12 
TC55B4256J-15 
TC55B4256J-20 
SYMBOL 
PARAMETER 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write 
Cycle 
Time 
12 
- 
15 
- 
20 
- 


twP 
Write 
Pulse Width 
8 
- 
9 
- 
10 
- 


tAw 
Address 
Valid to End of Write 
9 
- 
10 
- 
11 
- 


tcw 
Chip 
Enable 
to End of Write 
8 
- 
9 
- 
10 
- 


tAs 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 


ns 
tWR 
Write 
Recovery 
Time 
1 
- 
1 
- 
1 
- 


loEW 
Output 
Enable 
Time from 
WE 
1 
- 
1 
- 
1 
- 


toow 
Output 
Disable 
Time from WE 
- 
6 
- 
7 
- 
8 


tos 
Data Setup 
Time 
7 
- 
8 
- 
9 
- 


tOH 
Data 
Hold Time 
0 
- 
0 
- 
0 
- 


Input 
Pulse 
Levels 
3.0V/0.OV 


Input 
Pulse 
Rise and Fall Time 
3ns 


Input Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Load 
Fig. 1 


CL=SpF 1 


(For teoe. teOD. 
toew and toDW) 


Timing Waveforms 


Read Cycle 
(2) 


tACC 
tca 


_____ 
t_D_S 
l_D_H_J 
_ 
___________________ 
>K 
D_A_-T_A_S_T_A_B_L_:_•• *'"~-------- 


---~* 


IDS 
• ~I~-------- 


DATA 
STABL: 
)I\~ 
_ 


Notes: 


1. The operating 
temperature 
(Ta) is guaranteed 
with transverse 
air flow exceeding 
400 linear feet per minute 


3. If the CE low transition 
occurs coincident 
with or after the WE low transition, 
outputs 


remain in a high impedance 
state. 


4. If the CE high transition 
occurs coincident 
with or prior to the WE high transition, 
outputs 


remain in a high impedance 
state. 


5. The following 
parameters 
are measured 
using the load shown in Fig. 1. 


(A) teoE, toEW 
Output 
Enable Time 


(8) teoo, toow 
Output 
Disable Time 
~ 
\_\__ 1 


i 
____}----------II 


'. 
(A) 
t 
-1S-) 
- 


HIC;' 


O.2V Im:J~dance 


TOSHIBA 


Description 


The TC55B4257 J is a 1,048,576 
bit high speed BiCMOS static random access memory organized as 262,144 words by 4 bits 


and operated from a single 5V supply. Toshiba's BiCMOS technology 
and advanced circuit design enable high speed operation. 
The TC55B4257 J features low power dissipation when the device is deselected 
using chip enable (CE), and has an output 


enable input (OE) for fast memory access. 


The TC55B4257 J is surtable for use in applications where high speed is required such as cache memory, high speed storage, and 
main memory. All inputs and outputs are TTL compatible. 


The TC55B4257 J is available in a 400mil width, 32-pin SOJ suitable for high density surface assembly. 


Features 


• Fast access time 


- TC55B4257 
J-12 
12ns (max.) 
- TC55B4257 
J-15 
15ns (max.) 
- TC55B4257 
J-20 
20ns (max.) 


• Low power dissipation 


- Operation: 
- TC55B4257 
J-12 
130mA (max.) 
- TC55B4257 
J-15 
130mA (max.) 
- TC55B4257 
J-20 
130mA (max.) 
- Standby: 
12mA (max.) 


• Single 5V power supply: 5V±1 0% 


• Fully static operation 


• Inputs and outputs 
TTL compatible 


• Output 
buffer control: 
OE 


• Package: 
- TC55B4257 
J 
: SOJ32-P-400A 


AO -A17 
Address Inputs 


1/01 -1/04 
Data InputS/Outputs 
IT 
Chip Enable Input 


WE 
Write Enable Input 
OE 
Output Enable Input 


Voo 
Power (+5V) 


GND 
Ground 


NC 
No Connection 


A4 


AS 
A6 
A7 
AS 
OE 
1104 
GND 
Voo 
1/03 
A9 
AIQ 
All 
A12 
Al3 
NC 


c:: 


""o 
~8 
Ow 
0::0 


MEMORY 
CELL 


ARRAY 


512x512x4 


(1,048,576) 


~CE 


~N 
CE 
OE 
WE 
I/O 
POWER 
MOOE 


Read 
L 
L 
H 
Output 
Jooo 


Write 
L 
. 
L 
Input 
Jooo 


Output 
Disabled 
L 
H 
H 
High-Z 
Jooo 


Standby 
H 
. 
. 
High-Z 
loos 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power 
Supply 
Voltage 
-0.5 - 7.0 
V 


V1N 
Input Voltage 
-2.0' 
- 7.0 
V 


VI/O 
InpuVOutput 
Voltage 
-0.5* 
- Voo + 0.5 
V 


Po 
Power 
Dissipation 
900 
mW 


TSOLOER 
Soldering 
Temperature· 
Time 
260·10 
°C· 
see 


TSTRG 
Storage 
Temperature 
-65 - 150 
°C 


TOPR 
Operating 
Temperature 
-10 - 85 
°C 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VDD 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input High Voltage 
2.2 
- 
VDD + 0.5 
V 


V1l 
Input Low Voltage 
-OS 
- 
0.8 
V 


SYMBOL 
PARAMETER 
TEST CONOITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
V1N = 0 - VDD 
- 
- 
±10 
~ 


ILO 
Output 
Leakage 
Current 
CE = V1Hor WE =V1l or OE = V1H, 
- 
- 
±10 
~ 
VOUT= 0 - VDD 


IOH 
Output 
High Current 
VOH = 2.4V 
-4 
- 
- 
mA 


IOl 
Output 
Low Current 
VOL = 0.4V 
8 
- 
- 
mA 


~Ie 
= Min cycle, 


IDDO 
Operating 
Current 
CE = V1l, lOUT = OmA, 
- 
- 
130 
mA 


Other 
Inputs 
= V1HNIl 


IDDS1 


CE = V1H, 
- 
- 
30 


Standby 
Current 


Other 
Inputs 
= V1HNIl 


mA 


IDDS2 


CE = VDD - 0.2V, 
- 
- 
12 
Other 
Inputs 
= VDD - 0.2V or 0.2V 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
V1N = GND 
6 
pF 


Cvo 
Input/Output 
Capacitance 
V1/O=GND 
8 
pF 


TC55B4257 J-12 
TC55B4257 J-15 
TC55B4257 J-2D 
SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tAC 
Read 
Cycle 
Time 
12 
- 
15 
- 
20 
- 


tAcc 
Address 
Access 
Time 
- 
12 
- 
15 
- 
20 


tco 
Chip 
Enable 
Access 
Time 
- 
12 
- 
15 
- 
20 


tOE 
Output 
Enable 
Access 
Time 
- 
7 
- 
8 
- 
10 


tCOE 
Output 
Enable 
Time from 
CE 
4 
- 
4 
- 
4 
- 
ns 


teoo 
Output 
Disable 
Time from 
CE 
- 
6 
- 
7 
- 
8 


tOEE 
Output 
Enable 
Time from 
OE 
0 
- 
0 
- 
0 
- 


tooo 
Output 
Disable 
Time from 
OE 
- 
5 
- 
6 
- 
7 


tOH 
Output 
Data Hold Time from Address 
Change 
4 
- 
4 
- 
4 
- 


TC55B4257 J-12 
TC55B4257J-15 
TC55B4257J-2D 


SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write 
Cycle 
Time 
12 
- 
15 
- 
20 
- 


twP 
Write 
Pulse 
Width 
8 
- 
9 
- 
10 
- 


tAW 
Address 
Valid to End of Write 
9 
- 
10 
- 
11 
- 


tcw 
Chip 
Enable 
to End of Write 
8 
- 
9 
- 
10 
- 


tAs 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 


ns 


tWA 
Write 
Recovery 
Time 
1 
- 
1 
- 
1 
- 


tOEW 
Output 
Enable 
Time from WE 
1 
- 
1 
- 
1 
- 


toow 
Output 
Disable 
Time from 
WE 
- 
6 
- 
7 
- 
8 


tos 
Data Setup 
Time 
7 
- 
8 
- 
9 
- 


tDH 
Data Hold Time 
0 
- 
0 
- 
0 
- 


In:Jut Pulse 
Levels 
3.0V/0.OV 


Input 
Pulse 
Rise and Fall Time 
3ns 


Input Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Load 
Fig. 1 


CL = SpF1 
2ssn 


(For teOE. 
toEE. 
teOD. 


toDO. 
toEw 
and toDW) 


Timing Waveforms 


Read Cycle 
(2) 


tACC 
tca 


HIGH IMPEDANCE 
__________________ 
~* 
t::TA 
STAB~~' 
tDH 
~ 
_ 


HIGH IMPEDANCE 


tDS 
~ 


DATA 
STABLE 


Notes: 


1. The operating 
temperature 
(Ta) is guaranteed 
with transverse 
air flow exceeding 
400 linear feet per minute. 


3. If the CE low transition 
occurs coincident 
with or after the WE low transition, 
outputs 


remain in a high impedance 
state. 


4. If the CE high transition occurs coincident 
with or prior to the WE high transition, 
outputs 


remain in a high impedance 
state. 


6. The following 
parameters 
are measured using the load shown in Fig. 1. 


(A) tCOE' taEE. tOEW 
Output Enable Time 


(8) tCOD. tooo, tODW 
Output 
Disable Time 


High 
Impedance 


TOSHIBA 


SILICON GATE BiCMOS 


131,072 WORD x 8 BIT BiCMOS STATIC RAM 


Description 


The TC55B8128P/J 
is a 1,048,576 
bit high speed BiCMOS static random access memory organized as 131,072 words by 8 bits 


and operated from a single 5V supply. Toshiba's BiCMOS technology 
and advanced circuit design enable .b!gh speed operation. 


The TC55B8128P/J 
features low power dissipation when the device is deselected 
using chip enable (CE), and has an output 
enable input (OE) for fast memory access. 


The TC55B8128P/J 
is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and 
outputs are TTL compatible. 


The TC55B8128P/J 
is available in a 400mil width, 32-pin DIP and SOJ suitable for high density surface assembly. 


Features 
Pin Connection (TopView) 


• Fast access time 


- TC55B8128P/J-12 
12ns (max.) 
- TC55B8128P/J-15 
15ns (max.) 


- TC55B8128P/J-20 
20ns (max.) 


• Low power dissipation 


- Operation: 
- TC55B8128P/J-12 
150mA (max.) 
- TC55B8128P/J-15 
150mA (max.) 
- TC55B8128P/J-20 
150mA (max.) 
- Standby: 
15mA (max.) 


• Single 5V power supply: 5V±10% 


• Fully static operation 


• Inputs and outputs 
TIL 
compatible 


• Output 
buffer control: OE 


• Package: 


- TC55B8128P: 
DIP32-P-400 
- TC55B8128J: 
SOJ32-P-400A 


TCSSBB128J 


A3 
A4 
A3 
A4 
A2 
AS 
A2 
AS 
A1 
A6 
Al 
A6 
AQ 
A7 
AQ 
A7 
~ 
M 
~ 
~ 
VOl 
V08 
VOl 
V08 
1102 
1107 
V02 
V07 
Voo 
GNO 
Voo 
GNO 
GNO 
Voo 
GNO 
Voo 
V03 
V06 
V03 
V06 
1104 
1105 
V04 
vos 
W! 
A8 
WI 
A8 
A16 
A9 
A16 
A9 
A15 
A1Q 
A15 
A10 
A14 
All 
A14 
All 
AU 
A12 
AU 
A12 


AO - A16 
Address Inputs 


1/01 -1/08 
Data Inputs/Outputs 


CE 
Chip Enable Input 


WE 
Write Enable Input 


OE 
Output Enable Input 


Voo 
Power (+5V) 


GND 
Ground 


TC55B8128P/J-12115/20 
Static RAM 


Block Diagram 


AS 


IJ'I 
MEMORY 
CELL 
....---0 
( 


1J'Ia:: 
Voo 
"""" 
ARRAY 
~a:: ••. 


512 x 256 xS 
....---0 
GND 
0°'" 
o~ 
a:::<CZl 
( 1,048,576) 
AO 


VOl 
( 


VOS 


Al6 
---- 
A9 


ODE ----------:N 
CE 
OE 
WE 
I/O 
POWER 


ead 
L 
L 
H 
Output 
'000 


rite 
L 
. 
L 
Input 
1000 


utput Disabled 
L 
H 
H 
High-Z 
1000 


tandby 
H 
. 
. 
High-Z 
loos 
- 


Maximum 
Ratings 


SYMB OL 
ITEM 
RATING 
UNIT 


Power Supply Voltage 
-0.5 - 7.0 
V 


Input Voltage 
-2.0' - 7.0 
V 


Input/Output Voltage 
-OS - Voo + 0.5 
V 


Power Dissipation 
900 
mW 


E:R Soldering Temperature -lime 
260 - 10 
°C - see 


G_ 
Storage Temperature 
-65 - 150 
°C 


R_ 
Operating Temperature 
-10 - 85 
°C 


Voo 


VIN 


VI/0 


Po 


I T~OLO 
l 


TSTR 


Top 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input 
High Voltage 
2.2 
- 
Voo + 0.5 
V 


V1L 
Input 
Low Voltage 
-OS 
- 
0.8 
V 


SYMBOL 
PARAMETER 
TEST CONOITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
V1N = 0 - Voo 
- 
- 
±10 
~A 


'LO 
Output 
Leakage 
Current 
CE = V1H or WE =V1L or OE =V1H, 
- 
- 
±10 
~A 
VOUT= 0 - Voo 


10H 
Output 
High Current 
VOH = 2.4V 
-4 
- 
- 
mA 


IOL 
Output 
Low Current 
VOL = O.4V 
8 
- 
- 
mA 


~Ie 
= Min cycle, 


1000 
Operating 
Current 
CE = V1L• lOUT = OmA, 
- 
- 
150 
mA 


Other 
Inputs 
= V1HN1L 


100S1 
CE=V1H• 
- 
- 
30 


Standby 
Current 
Other 
Inputs 
= V1HN1L 
mA 


100S2 
CE = Voo - 0.2V, 
- 
- 
15 
Other 
Inputs 
= Voo - 0.2V or 0.2V 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
V1N = GND 
6 
pF 


CliO 
Input/Output 
Capacitance 
V1/0 = GND 
8 
pF 


TC5588128P/J·12 
TC5588128P/J·15 
TC5588128P/J·20 
SYMBOL 
PARAMETER 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Read 
Cycle 
Time 
12 
- 
15 
- 
20 
- 


tACC 
Address 
Access 
Time 
- 
12 
- 
15 
- 
20 


tco 
Chip 
Enable 
Access 
Time 
- 
12 
- 
15 
- 
20 


toE 
Output 
Enable 
Access 
Time 
- 
7 
- 
8 
- 
10 


tcoE 
Output 
Enable 
Time from 
CE 
4 
- 
4 
- 
4 
- 
ns 


tcoo 
Output 
Disable 
Time from IT 
- 
6 
- 
7 
- 
8 


tOEE 
Output 
Enable 
Time from 
OE 
0 
- 
0 
- 
0 
- 


tooo 
Output 
Disable 
Time from OE 
- 
5 
- 
6 
- 
7 


tOH 
Output 
Data Hold Time from Address 
Change 
4 
- 
4 
- 
4 
- 


TC5588128P/J·12 
TC55B8128P/J·15 
TC5588128P/J·20 
SYMBOL 
PARAMETER 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write 
Cycle 
Time 
12 
- 
15 
- 
20 
- 


twP 
Write 
Pulse 
Width 
8 
- 
9 
- 
10 
- 


tAW 
Address 
Valid to End of Write 
9 
- 
10 
- 
11 
- 


tcw 
Chip 
Enable 
to End of Write 
8 
- 
9 
- 
10 
- 


tAs 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 
ns 
tWR 
Write 
Recovery 
Time 
1 
- 
1 
- 
1 
- 


tOEW 
Output 
Enable 
Time from 
WE 
1 
- 
1 
- 
1 
- 


toow 
Output 
Disable 
Time from 
WE 
- 
6 
- 
7 
- 
8 


tos 
Data Setup 
Time 
7 
- 
8 
- 
9 
- 


tOH 
Data 
Hold Time 
0 
- 
0 
- 
0 
- 


Input Pulse 
Levels 
3.0V/0.OV 


Input Pulse 
Rise and Fall Time 
3ns 


Input Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Load 
Fig. 1 
Cl=30pF1 
CL = 5 
pFI ,. 
2550 


(For teo£. ton. teoo. 
tooo. to£w and toow) 


Timing Waveforms 


Read Cycle 
(2) 


tACC 
tca 


HIGH IMPEDANCE 


tDS 
• I .• 


DATA 
STABLE 
tDH 5k -_-_-_-_-_-_-_-_-_-~~~_ 
---->K 


3. If the CE low transition 
occurs coincident 
with or after the WE low transition, 
outputs 


remain in a high impedance 
state. 


4. If the CE high transition 
occurs coincident 
with or prior to the WE high transition, 
outputs 


remain in a high impedance 
state. 


6. The following 
parameters 
are measured 
using the load shown in Fig. 1. 


(A) tCOE' tOEE' tOEW 
Output 
Enable Time 


(8) tcoo, 
tooo, toow 
Output 
Disable Time 


High 
O.2V Impedance 


TOSHIBA 


Description 


l11e rC5S1664J 
IS a 1.048,576 bit high speed CMOS static random access memory organized as 65,536 words by 16 bits and 


pprated flOm a single SV supply Toshiba's advanced CMOS technology 
and circuit design enable hi~peed 
operation. 
The I C551664J 
features low power dissipation when the device is deselected 
using chip enable (CE), and has an output 


f'lldllle 
Input (OE) for fast memory access. Byte access is supported 
by upper and lower byte controls. 


The rC551664J 
is suitable for use In high speed applications such as cache memory and high speed storage. All inputs and out- 


pi ItSare T 1L compatible. 


The TC551664J 
ISavailable in a 400mil width, 44-pin SOJ suitable for high density surface assembly. 


Features 


• 
J dSt dCCOSStime 


lC551664,J 
15 
15ns (max.) 
TC5516b4J 
20 
20ns (max.) 
TC551 bC4J 
25 
25ns (max.) 


• l ow power diSSipation 


Cycle 
Time 
-=r 15~ 
20 


lOperation 
(max_~ 
220 


Standby 
1mA (max.) 


• Single 5V power supply 
5V±10% 


• 
J ully static operation 


• IllputS and outputs 
ITL compatible 


• Output buffer control: 
OE 


• 
r lata byte controls: 
LB, UB 


• I'dckage. 
SOJ44-P-400 


Pin Names 


AO 
A15 


1101 
1/01 


CE 


WE 


OE 


LB, UB 


Vaa 


GND 


NC 


Address 
Inputs 


6 
~ 
Inputs/Outputs 
- 


Chip 
Enable 
Input 
- 
Write 
Enable 
Input 


Output 
Enable 
Input 
- -- 


Data 
Byte Control 
Inputs 
1----- 


Power 
(+5V) 


Ground 


No Connection 
- 


+-<> 
VDD 


MEMORY 


CELL ARRAY 
+-<> 
GND 


256)( 
256)( 
16 


/101 
(1,048,576) 
1/02 
1/03 
•... '" 


1/04 
<:>w 
.•.... 


1/05 
•...•...... 


1106 
<:>:> 


1/07 
00'" 


1108 


1/09 
SENSE 
AMP. 


1/010 
•... 
1/011 
11012 
<~ 


11013 
COLUMN 
•...•... 


1/014 
<:> 


1/015 
DECODER 
00 


11016 


~N 
CE 
OE 
WE 
lB 
UB 
1/01 -1/08 
1/09 -1/016 
POWER 
MOOE 


L 
L 
Output 
Output 
1000 


Read 
L 
L 
H 
H 
L 
High Impedance 
Output 
1000 


L 
H 
Output 
High Impedance 
1000 


L 
L 
Input 
Input 
1000 


Write 
L 
· 
L 
H 
L 
High Impedance 
Input 
1000 


L 
H 
Input 
High Impedance 
1000 
L 
H 
H 
. 
. 
High Impedance 
High Impedance 
1000 
Output Disable 
L 
· 
. 
H 
H 
High Impedance 
High Impedance 
1000 


Standby 
H 
· 
. 
. 
. 
High Impedance 
High Impedance 
loos 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power Supply Voltage 
-0.5 -7.0 
V 


VIN 
Input Voltage 
-2.0' - 7.0 
V 


VI/O 
Input/Output Voltage 
-OS - Voo + 0.5 
V 


Po 
Power Dissipation 
1.5 
W 


TSOLOER Soldering Temperature - Time 
260 -10 
°C - sec 


TSTRG 
Storage Temperature 
-65 - 150 
°C 


TOPR 
Operating Temperature 
-10 - 85 
°C 


•-3V with a pulse width of 10ns 


8-122 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power Supply Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input High Voltage 
2.2 
- 
Voo + 0.5 
V 


V1L 
input Low Voltage 
-0.5- 
- 
0.8 
V 


SYMBOL 
PARAMETER 
TESTCONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input Leakage Current 
V1N= 0 - Voo 
- 
- 
±10 
~ 


ILO 
Output Leakage 
Current 
CE = V1Hor WE = V1Lor OE = V1H 
- 
- 
±10 
~ 
VOUT= 0 - Voo 


IOH 
Output High Current 
VOH =2.4V 
-4 
- 
- 
mA 


IOL 
Output Low Current 
VOL = O.4V 
8 
- 
- 
mA 


tcycle= 15ns 
- 
- 
260 


tcycle = 20ns 
- 
- 
220 


1000 
Operating 
Current 
CE = V1L•lOUT= OmA. 
tcycle = 25ns 
- 
- 
200 
mA 
Other Inputs = V1WVIL 
tcycle = 30ns 
- 
- 
180 


!cycle = SOns 
- 
- 
150 


IOOS1 
CE =V1H• 
- 
- 
30 
Other Inputs = V1WVIL 
Standby 
Current 
CE = Voo - 0.2V 


mA 


IOOS2 
Other Inputs = Voo - 0.2V or 0.2V 
- 
- 
1 


SYMBOL 
PARAMETER 
TESTCONOITION 
MAX. 
UNIT 


CIN 
Input Capacitance 
V1N=GND 
6 
pF 
Cvo 
Input/Output 
Capacitance 
VVo= 
GND 
8 
pF 


CL=SpF1 /2SSn 


(For teOE. toU. 
teoo. 
toOO. toEw ,nd 
toowl 


TC551664J -15 
TC551664J -20 
TC551664J -25 
SYMBOL 
PARAMETER 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Read Cycle Time 
15 
- 
20 
- 
25 
- 


tAcc 
Address Access Time 
- 
15 
- 
20 
- 
25 


tco 
CE Access Time 
- 
15 
- 
20 
- 
25 


tOE 
DE Access Time 
- 
8 
- 
10 
- 
12 


tSA 
UB, LB Access Time 
- 
8 
- 
10 
- 
12 


IoH 
Output Data Hold Time from Address Change 
5 
- 
5 
- 
5 
- 


Output Enable Time from CE 


ns 
tCOE 
5 
- 
5 
- 
5 
- 


tOEE 
Output Enable Time from DE 
1 
- 
1 
- 
1 
- 


tSE 
Output Enable Time from UB, LB 
1 
- 
1 
- 
1 
- 


tcoo 
Output Disable Time from CE 
- 
8 
- 
8 
- 
8 


tooo 
Output Disable Time from DE 
- 
8 
- 
8 
- 
8 


tso 
Output Disable Time from UB, LB 
- 
8 
- 
8 
- 
8 


TC551664J -15 
TC551664J -20 
TC551664J -25 
SYMBOL 
PARAMETER 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write Cycle Time 
15 
- 
20 
- 
25 
- 


twP 
Write Pulse Width 
9 
- 
10 
- 
12 
- 


tcw 
Chip Enable to End of Write 
12 
- 
13 
- 
15 
- 


tsw 
UB, LB Enable to End of Write 
9 
- 
12 
- 
14 
- 


tAW 
Address Valid to End of Write 
9 
- 
12 
- 
14 
- 


tAS 
Address Setup Time 
0 
- 
0 
- 
0 
- 
ns 


tWR 
Write Recovery Time 
0 
- 
0 
- 
0 
- 


tos 
Data Setup Time 
8 
- 
10 
- 
10 
- 


tOH 
Data Hold Time 
0 
- 
0 
- 
0 
- 


IoEW 
Output Enable Time from WE 
1 
- 
1 
- 
1 
- 


Ioow 
Output Disable Time from WE 
- 
8 
- 
8 
- 
8 


I Input Pulse Levels 
3.0V/0.OV 


I Input Pulse Rise and Fall Time 
3ns 


Input Timing Measurement Reference Levels 
1.5V 


Output Timing Measurement Reference Levels 
1.5V 


Output Load 
Fig. 1 


Timing Waveforms 


Read Cycle 
(2) 


_t 


wc 


_f 
_ 


tAW 


twP 
• 
tWR 
•• 
I( 
)I 


Din 
--J~ 
'~I~ 
STABLE 
)1\ 
_ 


~ 


tos 
tOH* 


Ii( 
•• 
~ 


Din 
DATA 
STABLE 
_ 


Din 
~ 


tDS 
tDH* 
Ii 
• 


DATA 
STABLE 
_ 


Notes: 


1. The operating 
temperature 
(Ta) is guaranteed 
with transverse 
air flow exceeding 
400 linear feet per minute. 


3. If the CE low transition 
occurs coincident 
with or after the WE low transition, 
outputs 


remain in a high impedance 
state. 


4. If the CE high transition 
occurs coincident 
with or prior to the WE high transition, 
outputs 


remain in a high impedance 
state. 


6. The following 
parameters 
are measured 
using the load shown in Fig. 1. 


(A) tCOE, tOEE,tSE, tOEW 
Output Enable Time 


(B) tcoo, tooo, tso, toow 
Output 
Disable Time 


O.2V 


High Impedance 


Static RAM 


Notes 


TOSHIBA 


Description 


The TC55V1664J/FT 
is a 1,048,576 
bit high speed CMOS static random access memory organized as 65,536 words by 16 bits 
and operated from a single 3.3V supply. Toshiba's advanced CMOS technology 
and circuit design enable hJ9!1speed operation. 
The TC55V1664J/FT 
features low power dissipation when the device is deselected 
using chip enable (CE), and has an output 


enable input (OE) for fast memory access. Byte access is supported 
by upper and lower byte controls. 
The TC55V1664JIFT 
is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and 


outputs are LVTTL compatible. 
The TC55V1664J/FT 
is available in a 400mil width, 44-pin plastic SOJ and thin small outline package (forward type) suitable for 


high density surface assembly. 


Features 


• Fast access time 


- TC55V1664J/FT 
-10 
10ns (max.) 
- TC55V1664J/FT 
-12 
12ns (max.) 
- TC55V1664J/FT 
-15 
15ns (max.) 


• Low power dissipation 


Cycle 
Time 
10 


Operation 
(max.) 
260 


Pin Connection 
(Top View) 


TC5511.1664J 
TC5511.1664FT 


0 
A4 
AS 
A4 
1 
44 
A5 
A3 
A6 
A3 
2 
43 
A6 
A2 
A7 
A2 
3 
42 
A7 


Al 
OE 
Al 
4 
41 
OE 
AO 
UB 
AO 
5 
40 
UB 
IT 
LB 
CE 
6 
39 
LB 
1/01 
7 
38 
1/016 
1/01 
1/016 
1/02 
8 
37 
1/015 
1/02 
1/015 
1103 
9 
36 
11014 
1/03 
11014 
1/04 
10 
35 
1/013 
1104 
1/013 
11.00 
11 
34 
GND 
11.00 
GND 
GND 
12 
33 
11.00 


GND 
11.00 
1/05 
13 
32 
1/012 
1105 
1/012 
1/06 
14 
31 
1/011 
1/06 
1/011 
1/07 
15 
30 
11010 
1/07 
11010 
1108 
16 
29 
1109 


1/08 
1/09 
WE 
17 
28 
NU 


WE 
A15 
18 
27 
A8 
NU 
A14 
19 
26 
A9 
A15 
A8 
A13 
20 
25 
A10 
A14 
A9 
A12 
21 
24 
All 
A13 
A10 
NC 
22 
23 
NC 
A12 
All 
NC 
NC 


(50J) 
(TSOP) 


- Standby: 
1mA (max.) 


• Single 3.3V power supply: 
3.3V±0.3V 


• Fully static operation 


• Inputs and outputs 
LVTTL compatible 


• Output buffe, control: 
OE 


• Data byte controls: 
LB, UB 


• Package 
- TC55V1664J: 
SOJ44-P-400 
- TC55V1664FT: 
TSOP44-P-400 


AO -A15 
Address 
Inputs 


1/01 -1/016 
Data 
InputslOutputs 


CE 
Chip 
Enable 
Input 


WE 
Write 
Enable 
Input 


OE 
Output 
Enable 
Input 


LB, UB 
Data 
Byte Control 
Inputs 


Voo 
Power 
(+3.3V) 


GND 
Ground 


NC 
No Connection 


NU' 
Not Usable 
(Input) 


• The NU pin must be kept electronically open, pulled down to GND, or less 
than 0.811. Applying a voltage greater than 0.811. to the NU pin is prohibited. 


1101 
1102 
1103 
1104 
1/05 
1106 
1107 
1/08 


1/09 


11010 
11011 
11012 
11013 
11014 
11015 
1/016 


MEMORY 


CelL 
ARRAY 
256,.256,. 
16 


(1,048,576) 


~ 
CE 
DE 
WE 
LB 
UB 
1/01-1/08 
1/09-1/016 
POWER 
MODE 


L 
L 
Output 
Output 
1000 


Read 
L 
L 
H 
H 
L 
High Impedance 
Output 
1000 


L 
H 
Output 
High 
Impedance 
1000 


L 
L 
Input 
Input 
1000 


Write 
L 
, 
L 
H 
L 
High Impedance 
Input 
1000 


L 
H 
Input 
High 
Impedance 
1000 


L 
H 
H 
, 
, 
High Impedance 
High 
Impedance 
1000 
Output 
Disable 
L 
, 
, 
H 
H 
High Impedance 
High 
Impedance 
1000 


Standby 
H 
, 
, 
, 
, 
High Impedance 
High 
Impedance 
loos 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power 
Supply 
Voltage 
-0.5 - 4.6 
V 


V1N 
Input Voltage 
-0.5* 
- 4.6 
V 


Vvo 
Input/Output 
Voltage 
-0.5' 
- Voo + 0.5" 
V 


Po 
Power 
Dissipation 
1.2 
W 


TSOLOER 
Soldering 
Temperature' 
Time 
260'10 
°C'sec 


TSTRG 
Storage 
Temperature 
-65 - 150 
°C 


TOPR 
Operating 
Temperature 
-10 - 85 
°C 


'r Not yet specified 


8-130 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
3.0 
3.3 
3.6 
V 


VIH 
Input High Voltage 
2.0 
- 
Voo + 0.3" 
V 


VIL 
Input Low Voltage 
-0.3' 
- 
0.8 
V 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
(except 
NU Pin) 
VIN = 0 - Voo 
- 
- 
±1 
~ 


ILO 
Output 
Leakage 
Current 
CE = VIH or WE = VIL or OE = V1H 
- 
- 
±1 
~ 
VOUT= 0 - Voo 


V1N = 0 - 0.8V 
-1 
- 
20 
II(NUl 
Input Current 
(NU Pin) 
V1N = 0 - 0.2V 
±1 
~ 
- 


10H = -2mA 
2.4 
- 
- 
VOH 
Output 
High Voltage 
IOH=-20~ 
Voo - 0.2 
- 
V 
10L = 2mA 
- 
- 
0.4 
VOL 
Output 
Low Voltage 
IOL=20~ 
0.2 
- 
- 


tcycle = 10ns 
- 
- 
260 


!cycle = 12ns 
- 
- 
220 


1000 
Operating 
Current 
CE = VIL• lOUT = OmA, 
tcycle = 15ns 
- 
- 
200 
mA 
Other 
Inputs 
= VIHNIL 
!cycle = 20ns 
- 
- 
180 


!cycle = 30ns 
- 
- 
150 


100S1 
CE = VIH• 
- 
- 
20 
Other 
Inputs 
= VI~IL 
Standby 
Current 
IT = Voo - 0.2V 
mA 


100S2 
Other 
Inputs 
= Voo 
- 0.2V or 0.2V 
- 
- 
1 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
VIN = GND 
6 
pF 


CliO 
Input/Output 
Capacitance 
VI/0=GND 
8 
pF 


TC55V1664J/FT 
-10 
TC55V1664J/FT 
-12 
TC55V1664J/FT 
-15 


SYMBOL 
PARAMETER 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Read 
Cycle 
Time 
10 
- 
12 
- 
15 
- 
. 


tACC 
Address 
Access 
Time 
- 
10 
- 
12 
- 
15 


tco 
CE Access 
Time 
- 
10 
- 
12 
- 
15 


tOE 
OE Access 
Time 
- 
5 
- 
6 
- 
r 
8 


tSA 
UB, LB Access 
Time 
- 
5 
- 
6 
- 
8 


'oH 
Output 
Data 
Hold Time from Address 
Change 
3 
- 
3 
- 
3 
- 
ns 
tCOE 
Output 
Enable 
Time from CE 
3 
- 
3 
- 
3 
- 


tOEE 
Output 
Enable 
Time from OE 
1 
- 
1 
- 
1 
- 


tSE 
Output 
Enable 
Time from 
UB, LB 
1 
- 
1 
- 
1 
- 


tcoo 
Output 
Disable 
Time from 
CE 
- 
6 
- 
7 
- 
8 


'000 
Output 
Disable 
Time from OE 
- 
6 
- 
7 
- 
8 


tso 
Output 
Disable 
Time from 
UB, LB 
- 
6 
- 
7 
- 
8 


TC55V1664J/FT 
-10 
TC55V1664J/FT 
-12 
TC55V1664J/FT 
-15 


SYMBOL 
PARAMETER 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write 
Cycle 
Time 
10 
- 
12 
- 
15 
- 


twP 
Write 
Pulse Width 
7 
- 
8 
- 
9 
- 


tcw 
Chip 
Enable 
to End of Write 
9 
- 
10 
- 
11 
- 


tsw 
UB, LB Enable 
to End of Write 
9 
- 
10 
- 
11 
- 


tAW 
Address 
Valid to End of Write 
9 
- 
10 
- 
11 
- 


tAS 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 
ns 


tWR 
Write 
Recovery 
Time 
0 
- 
0 
- 
0 
- 


tos 
Data Setup 
Time 
6 
- 
7 
- 
8 
- 


tOH 
Data Hold Time 
0 
- 
0 
- 
0 
- 


tOEw 
Output 
Enable 
Time from WE 
1 
- 
1 
- 
1 
- 


toow 
Output 
Disable 
Time from 
WE 
- 
6 
- 
7 
- 
8 


Input 
Pulse 
Levels 
3.0V/0.OV 


Input 
Pulse 
Rise and Fall Time 
3ns 


Input Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Load 
Fig. 1 


Timing Waveforms 


Read Cycle (2) 


*"__ 
t_ 


05 


__ 
Data Stable 
----------------- 


\.I~ tDS 
• I • toH ~I.I 


Din ------------------ 
.•.•)1\ 
Data 
Stabla 
~ 
•..•..----------- 


Notes: 


1. The operating 
temperature 
(Ta) is guaranteed 
with transverse 
air flow exceeding 
400 linear feet per minute. 


3. If the CE low transition 
occurs coincident 
with or after the WE low transition. 
outputs 


remain in a high impedance 
state. 


4. If the CE high transition 
occurs coincident 
with or prior to the WE high transition, 
outputs 


remain in a high impedance 
state. 


6. The following 
parameters 
are measured using the load shown in Fig. 1. 


(A) teOE. tOEE,tBE,tOEW 
Output 
Enable Time 


(8) teoD' tODO.tBD• tODW 
Output 
Disable Time 


O.2V 


High Imped.nce 


Static RAM 


Notes 


TOSHIBA 


Description 


The TC55V1864J/FT 
is a 1,179,648 bit high speed CMOS static random access memory organized as 65,536 words by 18 bits 
and operated from a single 3.3V supply. Toshiba's advanced CMOS technology 
and circuit design enable hJ9.tlspeed operation. 


The TC55V1864J/FT 
features low power dissipation when the device is deselected 
using chip enable (CE), and has an output 


enable input (OE) for fast memory access. Byte access is supported 
by upper and lower byte controls. 


The TC55V1864J/FT 
is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and 


outputs are LVTTL compatible. 


The TC55V1864J/FT 
is available in a 400mil width, 44-pin plastic SOJ and thin small outline package (forward type) suitable for 
high density surface assembly. 


Features 


• Fast access time 


- TC55V1864J/FT 
-10 
1Ons (max.) 


- TC55V1864J/FT 
-12 
12ns (max.) 
- TC55V1864J/FT 
-15 
15ns (max.) 
• Low power dissipation 


Cycle 
Time 
10 


Operation 
(max.) 
260 


Pin Connection 
(Top View) 


TC55V1864J 
TC55V 1864FT 


0 
A4 
44 
AS 
A4 
1 
44 
AS 
A3 
43 
A6 
A3 
2 
43 
A6 
A2 
42 
A7 
A2 
3 
42 
A7 
Al 
41 
<5E 
Al 
4 
41 
<5E 
AO 
40 
UB 
AO 
5 
40 
UB 
a 
39 
LB 
IT 
6 
39 
LB 
1/01 
7 
3B 
1/018 
1/01 
38 
1I01B 
1102 
8 
37 
1/017 
1102 
37 
1/017 
1/03 
9 
36 
1/016 
1103 
36 
1/016 
1/04 
10 
35 
11015 
1/04 
35 
1/015 
Voo 
II 
34 
GND 
Voo 
34 
GND 
GND 
12 
33 
Voo 


GND 
33 
Voo 
1/05 
13 
32 
11014 


1/05 
32 
1/014 
1/06 
14 
31 
1/013 


1106 
31 
11013 
1/07 
15 
30 
1/012 


1/07 
30 
1/012 
I/OB 
16 
29 
1/011 
1108 
29 
11011 
1/09 
17 
28 
1/010 


WE 
18 
27 
NU 
1109 
28 
1/010 
A15 
19 
26 
A8 
wr. 
27 
NU 
A14 
20 
25 
A9 
A15 
26 
A8 
A13 
21 
24 
Ala 
A14 
25 
A9 
A12 
22 
23 
All 
A13 
24 
AIO 
A12 
23 
All 


(5OJ) 
(TSOP) 


- Standby: 
1mA (max.) 


• Single 3.3V power supply: 
3.3V±O.3V 


• Fully static operation 


• Inputs and outputs 
LVTTL compatible 


• Output 
buffer controi: 
OE 


• Data byte controls: 
LB, UB 


• Package 
- TC55V1864J: 
SOJ44-P-400 


- TC55V1864FT: 
TSOP44-P-400 


AO -A15 
Address 
Inputs 


1/01 - 1/018 
Data 
InputslOutputs 


IT 
Chip 
Enable 
Input 


WE 
Write 
Enable 
Input 


OE 
Output 
Enable 
Input 


LB, UB 
Data 
Byte Control 
Inputs 


Voo 
Power 
(+3.3V) 


GND 
Ground 


NU' 
Not Usable 
(Input) 


• The NU pin must be kept electronically open, pulled down to GND, or 
less than a.Sy. Applying a voltage greater than a.sv to the NU pin is 
prOhibited. 


MEMORY 


CELL ARIIAY 
2S6lC2S6lC 1. 
(1.179.~) 


+-0 
Voo 


+-0 
GND 


I/I'~ 


1/ 
I::Ii 
~ I 
II 
1 
1/ 
I 
1/ 
1 


~ 
CE 
OE 
WE 
LB 
UB 
1/01 -1/09 
1/010 -1/018 
POWER 
MODE 


L 
L 
Output 
Output 
1000 


Read 
L 
L 
H 
H 
L 
High Impedance 
Output 
1000 
L 
H 
Output 
High Impedance 
1000 
L 
L 
Input 
Input 
1000 


Write 
L 
, 
L 
H 
L 
High Impedance 
Input 
1000 
L 
H 
Input 
High Impedance 
1000 
L 
H 
H 
, 
, 
High Impedance 
High Impedance 
1000 
Output Disable 
L 
, 
, 
H 
H 
High Impedance 
High Impedance 
1000 
Standby 
H 
, 
, 
, 
, 
High Impedance 
High Impedance 
loos 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power Supply Voltage 
-0.5 - 4.6 
V 


V1N 
Input Voltage 
-OS - 4.6 
V 


V1/0 
Input/Output Voltage 
-OS - Voo + OS' 
V 


Po 
Power Dissipation 
1.2 
W 


TSOLOER Soldering Temperature· Time 
260·10 
°C· sec 


TSTRG 
Storage Temperature 
-65 - 150 
°C 


TOPR 
Operating Temperature 
-10 - 85 
°C 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VDD 
Power 
Supply 
Voltage 
3.0 
3.3 
3.6 
V 


V1H 
Input High Voltage 
2.0 
- 
VDD + 0.3** 
V 


V1L 
Input Low Voltage 
-0.3* 
- 
0.8 
V 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input Leakage 
Current 
(except 
NU Pin) 
V1N = 0 - VDD 
- 
- 
±1 
!1ft. 


ILO 
Output 
Leakage 
Current 
CE = V1H or WE = V1Lor OE = V1H 
- 
- 
±1 
!1ft. 
VOUT= 0 - VDD 


V1N = 0 - 0.8V 
-1 
- 
20 


II(NUl 
Input Current 
(NU Pin) 
V1N = 0 - 0.2V 
±1 


!1ft. 
- 


IOH = -2mA 
2.4 
- 
- 


VOH 
Output 
High Voltage 
IOH = -20!lft. 
VDD - 0.2 
- 


V 
IOL = 2mA 
- 
- 
0.4 


VOL 
Output 
Low Voltage 
IOL = 20!lft. 
0.2 
- 
- 


tcycle = 10ns 
- 
- 
260 


tcycle = 12ns 
- 
- 
220 


IDDO 
Operating 
Current 
CE = V1L• lOUT = OmA, 
Icycle = 15ns 
- 
- 
200 
mA 
Other 
Inputs 
= V1HN1L 
Icycle = 20ns 
- 
- 
180 


tcycle = 30ns 
- 
- 
150 


'DDSl 
CE = V1H• 
- 
- 
20 
Other 
Inputs 
= V1HN1L 
Standby 
Current 
CE = VDD - 0.2V 
mA 


IDDS2 
Other 
Inputs 
= VDD - 0.2V or 0.2V 
- 
- 
1 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
V1N =GND 
6 
pF 


CliO 
Input/Output 
Capacitance 
V1/O=GND 
8 
pF 


TC55V1864J/FT -10 
TC55V1864J/FT -12 
TC55V1864J/FT -15 
SYM80l 
PARAMETER 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Read 
Cycle 
Time 
10 
- 
12 
- 
15 
- 


tACC 
Address 
Access 
Time 
- 
10 
- 
12 
- 
15 


tco 
CE Access 
Time 
- 
10 
- 
12 
- 
15 


tOE 
OE Access 
Time 
- 
5 
- 
6 
- 
8 


tSA 
US, LS Access 
Time 
- 
5 
- 
6 
- 
8 


tOH 
Output 
Data 
Hold Time from Address 
Change 
3 
- 
3 
- 
3 
- 


Output 
Enable 
Time from CE 


ns 
tCOE 
3 
- 
3 
- 
3 
- 


tOEE 
Output 
Enable 
Time from OE 
1 
- 
1 
- 
1 
- 


tSE 
Output 
Enable 
Time from 
US, LS 
1 
- 
1 
- 
1 
- 


tcoo 
Output 
Disable 
Time from 
CE 
- 
6 
- 
7 
- 
8 


tooo 
Output 
Disable 
Time from 
OE 
- 
6 
- 
7 
- 
8 


tso 
Output 
Disable 
Time from 
US, LS 
- 
6 
- 
7 
- 
8 


TC55V1864J/FT -10 
TC55V1864J/FT -12 
TC55V1864J/FT -15 
SYMBOL 
PARAMETER 
UNIT 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write 
Cycle 
Time 
10 
- 
12 
- 
15 
- 


twP 
Write 
Pulse 
Width 
7 
- 
8 
- 
9 
- 


tcw 
Chip 
Enable 
to End of Write 
9 
- 
10 
- 
11 
- 


tsw 
US, LS Enable 
to End of Write 
9 
- 
10 
- 
11 
- 


tAW 
Address 
Valid to End of Write 
9 
- 
10 
- 
11 
- 


tAs 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 
ns 


tWR 
Write 
Recovery 
Time 
0 
- 
0 
- 
0 
- 


tos 
Data Setup 
Time 
6 
- 
7 
- 
8 
- 


tOH 
Data Hold Time 
0 
- 
0 
- 
0 
- 


toEw 
Output 
Enable 
Time from 
WE 
1 
- 
1 
- 
1 
- 


toow 
Output 
Disable 
Time from WE 
- 
6 
- 
7 
- 
8 


Input 
Pulse 
Levels 
3.0V/0.OV 


Input 
Pulse 
Rise and Fall Time 
3ns 


Input Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Load 
Fig. 1 
Cl= 5pf .I 


(for tear. to••• lcoo. 
tooo. toiw .net toow) 


J; 
tos 
• ~L 


Din 
•••~---D-.U--S-tII-bl-. 
~----------- 


* 


tas 
.I~~ 


. 
O.ta Stable 
_ 
------------------- 


Notes: 


1. The operating 
temperature 
(Ta) is guaranteed 
with transverse 
air flow exceeding 400 linear feet per minute. 


3. If the CE low transition 
occurs coincident 
with or after the WE low transition, 
outputs 


remain in a high impedance 
state. 


4. If the CE high transition 
occurs coincident 
with or prior to the WE high transition, 
outputs 


remain in a high impedance 
state. 


6. The following 
parameters 
are measured using the load shown in Fig. 1. 


(A) tCOE. tOEE.tBE, 10EW 
Output 
Enable Time 


(8) teoo, 1000, tBo, toow 
Output 
Disable Time 


Static RAM 


Notes 


TOSHIBA 


TC551402j-20/25/30 


Description 


The TC551402J 
is a 4,194,304 
bit high speed CMOS static random access memory that is configurable to an organization of 


either 4,194,304 
words by 1 bit or 1,048,576 words by 4 bits when power is initially applied to the device. The mode (x1/x4) is 


selected by the input level of pin 17 (81/84). The TC551402J 
operates from a single 5V supply. Toshiba's advanced 
CMOS tech- 


nology and circuit design enable high speed operation. 


The TC551402J 
features low power dissipation when the SRAM is deselected 
using chip enable (CE), and has an output 


enable input (OE) for fast memory access. It is suitable for use in high speed applications 
such as cache memory, high speed stor- 


age, and main memory. All inputs and outputs are TIL compatible. 


The TC551402J 
is available in a 32-pin, 400mil SOJ package suitable for high density assembly. 


Features 
Pin Connection (TopView) 


• Fast access time 


- TC551402J-20 
20ns (max.) 
- TC551402J-25 
25ns (max.) 
- TC551402J-30 
30ns (max.) 
• Low power dissipation 


- Operation: 
- TC551402J-20 
160mA (max.) 
- TC551402J-25 
160mA (max.) 


- TC551402J-30 
150mA (max.) 


- Standby: 
1OmA (max.) 
• Fully static operation 


• Single power supply: 5V±10% 


• Output buffer control: OE 


• Inputs and outputs 
TIL 
compatible 


• Separate data I/O (x1 mode) 


• Common 
data I/O (x4 mode) 


• Package 
- TC551402J: 
SOJ32-P-400A 


AO 
AO 
A19 
A21 


Al 
Al 
Al8 
A20 


A2 
A2 
A17 
A19 


A3 
A3 
A16 
A18 


A4 
A4 
A1S 
A17 


AS 
CE 
OE 
A16 


CE 
1/01 
1/04 
ill 


Voo 
Voo 
GND 
GND 


GND 
GND 
Voo 
Voo 


D 
1/02 
1/03 
Q 


WE 
WE 
A14 
A1S 


A6 
AS 
A13 
A14 


A7 
A6 
A12 
A13 


A8 
A7 
All 
A12 


A9 
A8 
A10 
All 


A10 
A9 
81/B4 
B1/B4 
AO - A21 
Address 
Inputs 


1/01 - 1/04 
Data 
Inputs/Outputs 


D 
Data 
Input 


Q 
Data Output 


CE 
Chip 
Enable 
Input 


WE 
Write 
Enable 
Input 


OE 
Output 
Enable 
Input 


Voo 
Power 
(+SV) 


GND 
Ground 


B1/B4 
Bit Select 
(x1/x4) 


TC551402J-20/25/30 
Static RAM 


Block 
Diagram 


A9 
V'I 
a: 
MEMORY 
CELL 
! 


V'la: 
UJ 
+---<> 
Voo 
UJUJ 
0 
ARRAY 


:;::a:••. 
:;::8 
1024 x 1024 x 4 
+---<> 
GND 
og~ 
Ow 
a:«a> 
a:D 
(4,194,304) 


AO 


xlMODE:D 
Q 


x4MODE: 
1/01 
COLUMN 
110 
CIRCUIT 


( 


COLUMN 
DECODER 


1/04 


a:0 
f- 
« 
:>la: 
UUJ 
02 
All 
~ 
Al0: 
xlMODE 
..,Jw 


U~ 
A19 ~ 
Al0: 
x4MODE 


Operating 
Mode 


The memory organization of the TC551402J 
can be selected to be either 4M words by 1 bit or 1M word by 4 bits. The configu- 


ration must be selected when power is initiallyapplied to the device using pin 17 (Bll84). Changing the state of this pin is prohibited after 
power up. The 4M word by 1 bit mode is selected if B1/B4 is high, the 1M word by 4 bit mode is selected if B1/B4 is low. 


MODE 
81/84 
CE 
DE 
WE 
I/O 
POWER 


Read 
H 
L 
L 
H 
DOUT 
1000 


Write 
H 
L 
· 
L 
DIN 
1000 
xl 
MODE 
Output 
H 
L 
H 
H 
High-Z 
1000 
Disabled 


Standby 
H 
H · . 
High-Z 
IDDS 


Read 
L 
L 
L 
H 
DOUT 
1000 


Write 
L 
L · 
L 
DIN 
1000 
x4 
MODE 
Output 
L 
L 
H 
H 
High-Z 
1000 
Disabled 


Standby 
L 
H · . 
High-Z 
IDDS 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power 
Supply 
Voltage 
-0.5 - 7.0 
V 


VIN 
Input Voltage 
-2.0* 
- 7.0 
V 


VI/O 
Input/Output 
Voltage 
-0.5* 
- Voo + 0.5 
V 


VOUT 
Output 
Voltage 
-0.5* 
- Voo + 0.5 
V 


Po 
Power 
Dissipation 
1.0 
W 


TSOLOER 
Soldering 
Temperature· 
Time 
260·10 
°C· 
sec 


TSTRG 
Storage 
Temperature 
-65 - 150 
°C 


TOPR 
Operating 
Temperature 
-10 - 85 
°C 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAlt 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


VIH 
Input High Voltage 
2.2 
- 
Voo + 0.5 
V 


VIL 
Input Low Voltage 
-0.5* 
- 
0.8 
V 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
VIN = O-VOD 
- 
- 
±10 
!JA 


ILO 
Output 
Leakage 
Current 
CE = V1H or WE = VIL or OE = VIH, 
- 
- 
±10 
!JA 
VOUT=O 
- Voo 


10H 
Output 
High Current 
VOH = 2.4V 
-4 
- 
- 
mA 


10L 
Output 
Low Current 
VOL = OAV 
8 
- 
- 
mA 


tcycle = Min cycle, CE = V1L 
-20 
- 
- 
160 


1000 
Operating 
Current 
lOUT = 0 mA 
-25 
- 
- 
160 
mA 
Other 
Inputs 
= V1WVIL 
-30 
- 
- 
150 


IDOS1 
CE = VIH, Other 
Inputs 
= VIWVIL 
- 
- 
30 
mA 


100S2 


Standby 
Current 
CE = Voo - 0.2V 
10 
mA 
Other 
Inputs 
= Voo -0.2V 
or 0.2V 
- 
- 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


CIN 
Input Capacitance 
VIN= 
GND 
8 
pF 


CliO, COUT 
I/O, Output 
Capacitance 
VOUT= 
GND 
8 
pF 


TC551402J·20 
TC551402J·25 
TC551402J·30 
SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Read 
Cycle 
Time 
20 
- 
25 
- 
30 
- 


tACC 
Address 
Access 
Time 
- 
20 
- 
25 
- 
30 


tco 
Chip 
Enable 
Access 
Time 
- 
20 
- 
25 
- 
30 


IoE 
Output 
Enable 
Access 
Time 
- 
10 
- 
12 
- 
14 


tCOE 
Output 
Enable 
Time from CE 
5 
- 
5 
- 
5 
- 


tcoD 
Output 
Disable 
Time from CE 
- 
10 
- 
10 
- 
10 
ns 


IoEE 
Output 
Enable 
Time from DE 
1 
- 
1 
- 
1 
- 


1000 
Output 
Disable 
Time 
From DE 
- 
8 
- 
10 
- 
12 


IoH 
Output 
Data Hold Time from Address 
Change 
5 
- 
5 
- 
5 
- 


tpu 
Chip Selection 
to Power 
Up Time 
0 
- 
0 
- 
0 
- 


tpD 
Chip 
Deselection 
to Power 
Down 
Time 
- 
20 
- 
25 
- 
30 


TC551402J·20 
TC551402J-25 
TC551402J·30 
SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write 
Cycle 
Time 
20 
- 
25 
- 
30 
- 


twP 
Write 
Pulse 
Width 
11 
- 
13 
- 
15 
- 


tAW 
Address 
Valid to End of Write 
17 
- 
20 
- 
23 
- 


tcw 
Chip 
Enable 
to End of Write 
17 
- 
20 
- 
23 
- 


tAS 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 
ns 
tWR 
Write 
Recovery 
Time 
0 
- 
0 
- 
0 
- 


tDs 
Data Setup 
Time 
10 
- 
12 
- 
14 
- 


tDH 
Data Hold Time 
0 
- 
0 
- 
0 
- 


tOEW 
Output 
Enable 
Time from WE 
1 
- 
1 
- 
1 
- 


toDw 
Output 
Disable 
Time from 
WE 
- 
8 
- 
10 
- 
12 


Input 
Pulse 
levels 
3.0VlO.OV 


Input 
Pulse 
Rise and Fall Time 
3ns 


Input Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Load 
Fig. 1 


CL= 
5pF 1 


(For 
tCOE. toEE. teoo. 
tooo. 


toEW.tOOW) 


Timing Waveforms 


Read Cycle 
(2) 


tACC 
tca 


HIGH IMPEDANCE 


tDS 
I 
tDH.I: 
------------------.-J>K 
DArA STABL: • 
i================ 


Notes: 


1. The operating 
temperature 
(Ta) is guaranteed 
with transverse 
air flow exceeding 
400 linear feet per minute. 


3. If the CE low transition occurs coincident 
with or after the WE low transition, 
outputs 
remain in a 
high impedance 
state. 


4. If the CE high transition occurs coincident 
with or prior to the WE high transition. 
outputs 
remain 
in a high impedance 
state. 


6. The following 
parameters 
are measured 
using the load shown in Fig. 1. 


(A) !cOE. tOEE•toEW 
Output 
Enable Time 


(8) tCOD. tODO.toDW 
Output 
Disable Time 


TOSHIBA 


TC55410lj-20/25/30 


Description 


The TC5541 01 J is a 4,194,304 
bit high speed CMOS static random access memory organized as 1,048,576 words by 4 bits and 


operated from a single 5V supply. Toshiba's advanced CMOS technology 
and circuit design enable hi~peed 
operation. 


The TC5541 01 J features low power dissipation when the device is deselected 
using chip enable (CE), and has an output 


enable input (OE) for fast memory access. 
The TC5541 01J is suitable for use in applications where high speed is required such as cache memory, high speed storage, and 


main memory. All inputs and outputs are TTL compatible. 
The TC5541 01 J is available in a 400mil width, 36-pin SOJ suitable for high density surface assembly. 


Features 


• Fast access time 
- TC5541 01 J -20 
20ns (max.) 
- TC5541 01 J -25 
25ns (max.) 


- TC5541 01 J -30 
30ns (max.) 


• Low power dissipation 


- TC5541 01 J -20 
160mA (max.) 


- TC554101J 
-25 
160mA (max.) 


- TC5541 01 J -30 
150mA (max.) 
- Standby: 
1OmA (max.) 


• Single 5V power supply: 
5V±10% 


• Fully static operation 


• Inputs and outputs TTL compatible 


• Separate 
inputs and outputs 


• Output 
buffer control: OE 


• Package: 
- TC5541 01 J: 
SOJ36-P-400 


AD - A19 
Address Inputs 


D1 - D4 
Data Inputs 


01 - 04 
Data Outputs 


CE 
Chip Enable Input 


WE 
Write Enable Input 


OE 
Output Enable Input 


Voo 
Power (+5V) 


GND 
Ground 


TF* 
Test Function 


AO 
Al 
A2 
A3 
A4 
IT 
01 
Ql 
Voo 
GNO 
Q2 
02 
WE 
AS 
A6 
A7 
A8 
A9 


A19 
A18 
A17 
A16 
A15 
OE 
04 
Q4 
GNO 
Voo 
Q3 
03 
TF 
A14 
A13 
A12 
All 
Al0 


A9 


V\ 
( 


V\~ 
UJ 
UJ 
~<X:u- 
oou- 
Q::> 
<x:~m 


AO 


D1 
( 


D4 


~ 
UJ 
Cl 
~8 
oUJ 
a::Q 


MEMORY 
CEll 


ARRAY 


1024x 
1024x4 


(4,194,304) 


~N 
CE 
DE 
WE 
I/O 
POWER 
MODE 


Read 
l 
l 
H 
DOUT 
1000 


Write 
l 
. 
L 
DIN 
1000 


Output 
Disable 
L 
H 
H 
High-Z 
1000 


Standby 
H 
. 
. 
High-Z 
loos 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power 
Supply 
Voltage 
-0.5 - 7.0 
V 


V1N 
Input Voltage 
-2.0· - 7.0 
V 


VOUT 
Output 
Voltage 
-0.5* - Voo + 0.5 
V 


Po 
Power 
Dissipation 
1.0 
W 


TSOLOER 
Soldering 
Temperature· 
Time 
260·10 
°C· 
see 


TSTRG 
Storage 
Temperature 
-65 - 150 
°C 


TOPR 
Operating 
Temperature 
-10 - 85 
°C 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input 
High Voltage 
2.2 
- 
Voo + 0.5 
V 


V1L 
Input Low Voltage 
-0.5- 
- 
0.8 
V 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input Leakage 
Current 
V1N= 0 - Voo 
- 
- 
±10 
~ 


ILO 
Output 
Leakage 
Current 
CE = V1H or WE = V1Lor OE = V1H 
- 
- 
±10 
~ 
VOUT= 0 - Voo 


10H 
Output 
High Current 
VOH = 2.4V 
-4 
- 
- 
mA 
tOL 
Output 
Low Current 
VOL = 0.4V 
8 
- 
- 


~Ie 
= Min cycle, 
-20 
- 
- 
160 


1000 
Operating 
Current 
CE = V1L• lOUT = OmA. 
-25 
- 
- 
160 
mA 


Other 
Inputs = V1HN1L 
-30 
- 
- 
150 


'OOSl 


CE = V1H• 
- 
- 
30 


Standby 
Current 
Other 
Inputs = VI~IL 
mA 


'00S2 


CE = Voo - 0.2V 
- 
- 
10 
Other 
Inputs = Voo 
- 0.2V or 0.2V 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
V1N =GND 
6 
pF 


COUT 
Output 
Capacitance 
VOUT= GND 
8 
pF 


TC554101J ·20 
TC554101J -25 
TC554101J ·30 
SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRc 
Read Cycle Time 
20 
- 
25 
- 
30 
- 


tAcc 
Address Access Time 
- 
20 
- 
25 
- 
30 


tco 
Chip Enable Access Time 
- 
20 
- 
25 
- 
30 


toE 
Output Enable Access Time 
- 
10 
- 
12 
- 
14 


tCoE 
Output Enable Time from CE 
5 
- 
5 
- 
5 
- 


tcoo 
Output Disable Time from CE 
- 
10 
- 
10 
- 
10 
ns 


toEE 
Output Enable Time from OE 
1 
- 
1 
- 
1 
- 


tooo 
Output Disable Time from OE 
- 
8 
- 
10 
- 
10 


tOH 
Output Data Hold Time from Address Change 
5 
- 
5 
- 
5 
- 


tpu 
Chip Selection to Power Up Time 
0 
- 
0 
- 
0 
- 


tpo 
Chip Deselection to Power Down Time 
- 
20 
- 
25 
- 
30 


TC554101J ·20 
TC554101J -25 
TC554101J ·30 
SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


twc 
Write Cycle Time 
20 
- 
25 
- 
30 
- 


twP 
Write Pulse Width 
11 
- 
13 
- 
15 
- 


tAW 
Address Valid to End of Write 
17 
- 
20 
- 
23 
- 


tcw 
Chip Enable to End of Write 
17 
- 
20 
- 
23 
- 


tAs 
Address Setup Time 
0 
- 
0 
- 
0 
- 
ns 


tWR 
Write Recovery Time 
0 
- 
0 
- 
0 
- 


toEW 
Output Enable Time from WE 
1 
- 
1 
- 
1 
- 


toow 
Output Disable Time from WE 
- 
8 
- 
10 
- 
12 


tos 
Data Setup Time 
10 
- 
12 
- 
14 
- 


toH 
Data Hold Time 
0 
- 
0 
- 
0 
- 


TC554101J ·20 
TC554101J ·25 
TC554101J ·30 
SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tswE 
WE Setup Time to TF 
20 
- 
25 
- 
30 
- 


tHWE 
WE Hold Time from TF 
20 
- 
25 
- 
30 
- 


tSCE 
CE Setup Time to TF 
20 
- 
25 
- 
30 
- 


CE Hold Time from TF 
ns 
tHCE 
20 
- 
25 
- 
30 
- 


tSAoo 
Address Setup Time to TF 
20 
- 
25 
- 
30 
- 


tHAoo 
Address Hold Time to TF 
20 
- 
25 
- 
30 
- 


sv 
Tl 


480n 


Doul·I/Opin 


30PF.l 
2ssn tl 


SV480n 


DOUT" 
VOpin 


CL= SpF .1 
2SSn 


(For '<:OE.to". 
'<:00. tooo. 
toEW.tODW) 


Input Pulse Levels 
3.0V/0.OV 


Input Pulse Rise and Fall Time 
3ns 


Input Timing Measurement Reference Levels 
1.5V 


Output Timing Measurement Reference Levels 
1.5V 


Output Load 
Fig. 1 


Figure 1. 


TOSHIBA 
AMERICA 
ELECTRONIC 
COMPONENTS, 
INC. 


Timing Waveforms 


Read Cycle 
(2) 


tACC 
tee 


----* 


HIGH IMPEDANCE 


tDS 
• I. 


DATA 
STABLE 


HIGH IMPEDANCE 


tDS 


DATA 
STABLE 


3. If the CE low transition 
occurs coincident 
with or after the WE low transition. 
outputs 


remain in a high impedance 
state. 


4. If the CE high transition 
occurs coincident 
with or prior to the WE high transition. 
outputs 


remain in a high impedance 
state. 


6. The following 
parameters 
are measured using the load shown in Fig. 1. 


(A) teoE. toEE. toEW' 
Output 
Enable Time 


(8) teoo. tooo. toow 
Output 
Disable Time 


Test Mode 


Although the TC5541 01J appears to be organized as 1,048,576 words by 4 bits, it is internally organized as 524,288 words 


by 8 bits. 


In the "Test Mode", data is written into the 8-512K blocks in parallel and then retrieved. Address line A 19 is not used. Upon 
reading, if the two bits associated with the I/O pin are equal (all "1"s or "O"s), the output pin indicates a "1". If they are not equal, 
the output pin would indicate a "0". Fig. 3 show the block diagram of the TC5541 01 J. The "Test Mode" enables the 1M word 
memory to be tested as if it were only a 512K word memory. The "Test Mode" function can be performed in any timing cycle when 
the ''TF'' pin is held at V1H (see Figure 2). Normal functioning 
requires that the ''TF'' pin be connected 
to V1L· 


Normal 
Mode 
Set 
Test Mode 
Reset 
Normal 
Mo 
• 
• 
• 
• 
" 


It 


• 
tSWE 
• • 
tHWE 
• 
• 
tSWE 
• • 
tHWE 
• 
'\V 


• 
tseE 
• • 
tHeE 
• 
• 
tseE 
• • 
tHeE 
• 


~ 
'\V 
V 


• 
tSADD 
'" • 
tHADD 
• 
• 
tSADD 
• • 
tHADD 
• 


High Speed Synchronous 
SRAM 


Density 
Organization 
Package 
Speed(ns) 
Features 
Page 


TC55BS4258 
1M 
256K x 4 
J 
10. 12 
Synchronous 
100MHz 
C-1 
TC55BS8125 
1M 
128K x 8 
J 
10. 12 
Synchronous 
100MHz 
C-7 
TC55BS8128 
1M 
128K x 8 
J 
10. 12 
Synchronous 
100MHz 
C-13 


TOSHIBA 


262,144 WORD x 4 BIT SYNCHRONOUS 
STATIC RAM 
with Input Registers, Output Registers and Pass-Through 
Feature 


TC55BS4258j-l0/12 


PRELIMINARY 


Description 


The TC55BS4258J 
is a 1,048,576 
bit synchronous 
static random access memory fabricated 
using BiCMOS technology 
and 
organized 
as 262,144 
words by 4 bits. The TC55BS4258J 
has separate data inputs and outputs and a write-cycle 
pass-through 


feature. 
Designed 
for pipelined 
architectures, 
this device has internal input and output 
registers which latch on the positive edge 
of an external clock (CLK). All address, 
data, and control 
signals are latched. 
The setup and hold times for the inputs are 2ns 
and 1ns respectively. 
Synchronous 
SRAMs can lead to faster, more robust system operation 
by virtually eliminating 
the timing 


skew problems 
associated 
with conventional 
asynchronous 
SRAMs. 
For example, 
write operations 
are internally self-timed 
when initiated 
- eliminating 
the need for accurate 
write pulse generation 
and timing by the memory 
controller 
or microproces- 


sor. A pass-through 
feature during write cycles allows the outputs 
to follow the inputs with a one clock cycle delay. For read 


cycles, data is available one clock cycle after the address 
is latched. 
All inputs and outputs 
are TIL 
compatible. 
The TC55BS4258J 
is available in a 36-pin, 
400mil SOJ package 
suitable for high density assembly. 


Features 


• Fast cycle time 


- TC55BS4258J-10 
10ns (max.) 
- TC55BS4258J-12 
12ns (max.) 
• Fast clock access time 


- TC55BS4258J-10 
5ns (max.) 
- TC55BS4258J-12 
6ns (max.) 
• Input and output 
registers for synchronous 
operation 


• Data pass-through 
for write cycles 


• Single power supply: 5V ± 10% 


• Separate data inputs and outputs 


• Package: JEDEC standard 
pinout 


- 36-pin, 400mil SOJ: SOJ36-P-400 


Pin Connection 
(Top View) 


TCSSBS42S8J 


AO -A17 
Address Inputs 


DO-D3 
Data Inputs 


00-03 
Data Outputs 


ClK 
Clock Input 
cr 
Chip Enable Input 
~ 
Write Enable Input 
m: 
Output Enable Input 


Voo 
Power (+5V) 


GND 
Ground 


NC 
No Connection 


NC 
A3 
A2 
Al 
AOcr 
DO 
QO 
VDD 
GND 


QI 
01 
WE 
AI7 
Al6 
AIS 
AI4 
NC 


A4 
AS 
A6 
A7 
A8 
~ 
03 
Q3 
GND 


VDD 
Q2 
02 
ClK 
A9 
AIO 
All 
AI2 
AI3 


TC55BS4258J-10/12 
Static 
RAM 


Block 
Diagram 


AO-A17 
MEMORY 
CELL .-- 
VDD 


ARRAY 


256Kx4 
.-- 
GNO 


(1.048.576) 


QO 
00-03 
( 


COLUMN 
)( 


DECODER 
::l::! 


Q3 


MODE 
WE 
CE 
OE (next Cycle) 
D 
Q (next Cycle) 


Write. 
Pass-Through 
L 
L 
L 
Valid 
DOUT 


Write 
L 
L 
H 
Valid 
High -z 


Pass-Through 
L 
H 
L 
Valid 
DOUT 


Standby 
L 
H 
H 
· 
High -Z 


Read 
H 
L 
L 
· 
DOUT 


Output 
Disable 
H 
L 
H 
· 
High -Z 


Standby 
H 
H 
. 
· 
High -Z 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power 
Supply 
Voltage 
-0.5 - 7.0 
V 


V1N 
Input Voltage 
-2.0 - 7.0 
V 


VOUT 
Output 
Voltage 
-0.5 - Voo + 0.5 
V 


Po 
Power 
Dissipation 
1300 
mW 


TSOLOER 
Soldering 
Temperature· 
Time 
260·10 
°C· sec 


TSTRG 
Storage 
Temperature 
-65-150 
°C 


TOPR 
Operating 
Temperature 
-10-85 
°C 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input 
High Voltage 
2.2 
- 
Voo + 0.5 
V 


V1L 
Input 
Low Voltage 
-0.5 
- 
0.8 
V 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
V1N = 0 - Voo 
- 
- 
±10 
!JA 


ILO 
Output 
Leakage 
Current 
CE = V1H or WE = V1Lor OE = V1H, 
- 
- 
±10 
!JA 


VOUT=O 
- Voo 


10H 
Output 
High Current 
VOH = 2.4V 
-4 
- 
- 
mA 


10L 
Output 
Low Current 
VOL = OAV 
8 
- 
- 
mA 


tcycle = Min cycle, CE = V1L 
-10 
- 
- 
200 
1000 
Operating 
Current 
lOUT = 0 mA 
mA 


Other 
Inputs 
= V1HN1L 
-12 
- 
- 
190 


SYMBOL 
PARAMETER 
TEST CONOITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
V1N= GND 
6 
pF 


CCLK 
Clock 
Input Capacitance 
VCLK = GND 
8 
pF 


COUT 
Output 
Capacitance 
VOUT = GND 
8 
pF 


TC55BS4258J-1 
D 
TC55BS4258J-12 
SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAlt 
MIN. 
MAX. 


lev 
Cycle 
Time 
10 
- 
12 
- 


leHH 
Clock 
Pulse 
High Width 
3 
- 
3 
- 


leLL 
Clock 
Pulse 
Low Width 
3 
- 
3 
- 


tAS 
Address 
Setup 
Time 
2 
- 
2 
- 


tDs 
Data 
Input Setup 
Time 
2 
- 
2 
- 


tES 
Chip 
Enable 
Input Setup 
Time 
2 
- 
2 
- 


tws 
Write 
Enable 
Input Setup 
Time 
2 
- 
2 
- 


tas 
Output 
Enable 
Input Setup 
Time 
2 
- 
2 
- 
ns 
tAH 
Address 
Hold Time 
1 
- 
1 
- 


tDH 
Data 
Input Hold Time 
1 
- 
1 
- 


tEH 
Chip 
Enable 
Input Hold Time 
1 
- 
1 
- 


tWH 
Write 
Enable 
Input Hold Time 
1 
- 
1 
- 


tGH 
Output 
Enable 
Input 
Hold Time 
1 
- 
1 
- 


tACK 
Clock 
Access 
Time 
1 
5 
1 
6 


tECL(2) 
Output 
EnableTime 
from 
Clock 
1 
5 
1 
6 


tDCL(2) 
Output 
DisableTime 
from 
Clock 
1 
5 
1 
6 


(1) : The operating temperature (Ta)is guaranteed with transverse air flow exceeding 500 linear feet per minute. 
(2) : Transition is measured ±200mV from steady voltage with the loading in Fig. 1. 


Input 
Pulse 
Levels 
3.0/0.0V 


Input 
Pulse 
Rise and Fall Time 
3ns 


Input Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Load 
Fig. 1 


Dour 
z= son 


~ 
7); 
f"'wn 


1.5V 


Figure 1. 


CL=5pF .r 


(For tECL. tocu 


Timing Waveforms 


Read Cycle 
1 (OE = V1J 


Read 
tcy 


Output 
Disable 


tCY 


Write 
and 
Pass· Through 
t 


• 
tCHH 
• 
• 
tCll 
• 


Write 
and 
Pass· Through 


TOSHIBA 


131,072 WORD x 8 BIT SYNCHRONOUS 
STATIC RAM 


with Input Registers and Output Registers 


1l:55BS8125j-l0/12 


PRELIMINARY 


Description 


The TC55BS8125J 
is a 1,048,576 
bit synchronous 
static random access memory fabricated 
using BiCMOS technology 
and 


organized 
as 131,072 
words by 8 bits. The TC55BS8125J 
is similar to the TC55BS8128J 
but has common 
data I/O lines and 
does not have the write-cycle 
pass-through 
feature. 


Designed for pipelined architectures, 
this device has internal input and output registers which latch on the positive edge of an 


external clock (CLK). All address, data, and control signals are latched. The setup and hold times for the inputs are 2ns and 1ns 
respectively. 
Synchronous 
SRAMs can lead to faster, more robust system 
operation 
by virtually eliminating 
the timing skew 


problems 
associated 
with conventional 
asynchronous 
SRAMs. 
For example, 
write operations 
are internally self-timed 
when 


initiated - eliminating 
the need for accurate 
write pulse generation 
and timing by the memory 
controller 
or microprocessor. 
For 
read cycles, data Is available one clock cycle after the address is latched. All inputs and outputs are TIL compatible. 


The TC55BS8125J 
is available in a 36-pin, 400mil SOJ package suitable for high density assembly. 


Features 


• Fast cycle time 
- TC55BS8125J-10 
10ns (max.) 
- TC55BS8125J-12 
12ns (max.) 


• Fast clock access time 


- TC55BS8125J-10 
5ns (max.) 
- TC55BS8125J-12 
6ns (max.) 


• Input and output 
registers for synchronous 
operation 


• Single power supply: 5V±10% 


• Common 
data I/O 


• Package: JEDEC standard 
pinout 


- 36-pin, 400mil SOJ: SOJ36-P-400 


Pin Connection 
(Top View) 


TC55BS8125J 


NC 
36 
NC 
A3 
35 
A4 
A2 
34 
AS 
Al 
33 
A6 
AO 
32 
A7 
CE 
31 
DE 
1101 
30 
1/08 
1102 
29 
1107 


VDD 
28 
GND 
GND 
27 
VDD 
1103 
26 
1106 
1/04 
25 
1105 
WE 
24 
CLK 
A16 
23 
A8 
A15 
22 
A9 
A14 
21 
Al0 
A13 
20 
All 
NC 
18 
19 
A12 
(501) 


AO - A16 
Address Inputs 


1/01 - 1/08 
Data Input and Output 


ClK 
Clock Input 


CE 
Chip Enable Input 


WE 
Write Enable Input 


OE 
Output Enable Input 


Vaa 
Power (+5V) 


GND 
Ground 


NC 
No Connection 


AO-A16 
.1 ADDRESS 
ROW t 
MEMORY 
CELL 
'I REGISTERS 
DECODER 
+- 
VDD 
ARRAY 
I 
128Kx8 
+- 
GND 


(1,048.576) 
~ 
~==l 
COLUMN 
_ -'/~;=110 CIRCUIT 


DATA 
.../ If// 


REGISTERS 
'/:-i 
COLUMN 


DECODER 


CHIP 
ENABLE 


REGISTER 
i 


WRITE 
ENABLE 
I 
REGISTER 
i 
.1 
CLOCK 
INPUT 
+ 


OUTPUT 


ENABLE 


REGISTER 


SELF· 
TIMED 


WRITE 
LOGIC 


MOOE 
CE 
WE 
OE (next Cycle) 
0 
Q (next Cycle) 


Write 
L 
L 
* 
DIN 
High -Z 


Read 
L 
H 
L 
- 
DOUT 


Output 
Disable 
L 
H 
H 
- 
High -Z 


Standby 
H 
* 
* 
- 
High - Z 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power 
Suppiy 
Voltage 
-0.5 - 7.0 
V 


VIN 
Input Voltage 
-2.0 - 7.0 
V 


VI/0 
InpuVOutput 
Voltage 
-0.5 - Voo + 0.5 
V 


Po 
Power 
Dissipation 
1500 
mW 


TSOLDER 
Soldering 
Temperature. 
Time 
260' 
10 
°C· see 


TSTRG 
Storage 
Temperature 
-65 - 150 
°C 


TOPR 
Operating 
Temperature 
-10 - 85 
°C 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input High Voltage 
2.2 
- 
Voo + 0.5 
V 


V1L 
Input Low Voltage 
-0.5 
- 
0.8 
V 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
V1N = 0 - Voo 
- 
- 
±10 
I!A 


ILO 
Output 
Leakage 
Current 
a: = VIH or WE = VIL or ~ 
= VIH• 
- 
- 
±10 
I!A 
Vour= 
0 - Voo 


10H 
Output 
High Current 
VOH = 2.4V 
-4 
- 
- 
mA 


tOL 
Output 
Low Current 
VOL = O.4V 
8 
- 
- 
mA 


!cycle = Min cycle, CE" = V1L 
-10 
- 
- 
230 
1000 
Operating 
Current 
10ur=0 
mA 
mA 
Other 
Inputs 
= V1WVIL 
-12 
- 
- 
220 


SYMBOL 
PARAMETER 
TEST CONOITION 
MAX. 
UNIT 


CIN 
Input Capacitance 
V1N=GND 
6 
pF 


CCLK 
Clock 
Input Capacitance 
VCLK= 
GND 
8 
pF 
Cvo 
1/0 Capacitance 
Vvo= 
GND 
8 
pF 


TC55BS8125J-l0 
TC55BS8125J-12 
SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 


tCY 
Cycle 
Time 
10 
- 
12 
- 


tCHH 
Clock 
Pulse 
High Width 
3 
- 
3 
- 


tCll 
Clock 
Pulse 
Low Width 
3 
- 
3 
- 


tAS 
Address 
Setup 
Time 
2 
- 
2 
- 


tos 
Data 
Input Setup 
Time 
2 
- 
2 
- 


tEs 
Chip 
Enable 
Input Setup 
Time 
2 
- 
2 
- 


tws 
Write 
Enable 
Input Setup 
Time 
2 
- 
2 
- 


tGS 
Output 
Enable 
Input Setup 
Time 
2 
- 
2 
- 


tAH 
Address 
Hold Time 
1 
- 
1 
- 
ns 


tOH 
Data 
Input 
Hold Time 
1 
- 
1 
- 


tEH 
Chip Enable 
Input Hold Time 
1 
- 
1 
- 


tWH 
Write 
Enable 
Input Hold Time 
1 
- 
1 
- 


tGH 
Output 
Enable 
Input 
Hold Time 
1 
- 
1 
- 


tACK 
Clock 
Access 
Time 
1 
5 
1 
6 


tECl(2) 
Output 
EnableTime 
from 
Clock 
1 
5 
1 
6 
I 


tOCl(2) 
Output 
DisableTime 
from 
Clock 
1 
5 
1 
6 


(1) : The operating temperature (Ta)is guaranteed with transverse air flow exceeding 500 linear feet per minute. 
(2) : Transition is measured ±200mV from steady voltage with the loading in Fig.1. 


Input Pulse 
Levels 
3.010.0V 


Input 
Pulse 
Rise and Fall Time 
3ns 


Input Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Load 
Fig.1 


I/Opin<>-;t~- 
>'---- ....• 
~ 
Rl= 50n 


1.5V 


Timing Waveforms 


Read Cycle 
1 (OE = V1J 


Read 
tcy 
•. 
tCll 
• 


Output 
Disable 


tCY 


ClK 


tAS tAH 


ADDReSS 


tws 
tWH 


we 


tGS tGH 


ill 


tACK 
tDCl 
tecL 
- 
- 
- 
110 
On-2 
On-' 
High - Z 


Read 
and 
Output 
Disable 


* A minimum of two standby cycles must 
separate a write cycle which follows a 
read cycle. 


TOSHIBA 


TC55BS8128j-l0/12 


PRELIMINARY 
131,072 WORD x 8 BIT SYNCHRONOUS 
STATIC RAM 


with Input Registers, Output Registers and Pass-Through 
Feature 


Description 


The TC55BS8128J 
is a 1,048,576 
bit synchronous 
static random access memory fabricated 
using BiCMOS technology 
and 
organized 
as 131,072 
words by 8 bits. The TC55BS8128J 
is similar to the TC55BS8125J 
but has separate 
data inputs and 


outputs 
and a write-cycle 
pass-through 
feature. 
Designed for pipelined architectures, 
this device has internal input and output registers which latch on the positive edge of an 


external clock (CLK). All address, data, and control signals are latched. The setup and hold times for the inputs are 2ns and 1ns 
respectively. Synchronous 
SRAMs can lead to faster, more robust system operation 
by virtually eliminating 
the timing skew 
problems 
associated 
with conventional 
asynchronous 
SRAMs. 
For example, 
write operations 
are internally self-timed 
when 
initiated 
- eliminating 
the need for accurate 
write pulse generation 
and timing by the memory 
controller 
or microprocessor. 
A 


pass-through 
feature during write cycles allows the outputs to follow the inputs with a one clock cycle delay. For read cycles, data 
is available one clock cycle after the address is latched. All inputs and outputs are TTL compatible. 


The TC55BS8128J 
is available in a 40-pin, 400mil SOJ package suitable for high density assembly. 


Features 


• Fast cycle time 


- TC55BS8128J-10 
10ns (max.) 


- TC55BS8128J-12 
12ns (max.) 


• Fast clock access time 


- TC55BS8128J-10 
5ns (max.) 
- TC55BS8128J-12 
6ns (max.) 


• Input and output 
registers for synchronous 
operation 


• Data pass-through 
for write cycles 


• Single power supply: 5V±10% 


• Separate data inputs and outputs 


• Package: JEDEC standard 
pinout 


- 40-pin, 
400mil SOJ: SOJ40-P-400 


AO - A16 
Address Inputs 


DO- D7 
Data Inputs 


00 - 07 
Data Outputs 


ClK 
Clock Input 
CE 
Chip Enable Input 


WE 
Write Enable Input 


Voo 
Power (+SV) 


GND 
Ground 


Pin Connection 
(Top View) 


TC55BS8128J 


A3 
A2 
Al 
AO 
~ 
DO 
01 
QO 
Ql 


VOO 
GND 
Q2 
Q3 
02 
03 
WE 
A16 
A15 
A14 
A13 


A4 
AS 
A6 
A7 
A8 
07 
06 
Q7 
Q6 
GND 


VOD 
Q5 
Q4 
05 
04 
elK 
A9 
AIO 
All 
Al2 


TC55BS8128J-10/12 
Static RAM 


Block Diagram 


AO-A16 
MEMORY 
CelL 
+-- 
VDD 
ARRAY 


128Kl<8 
+-- 
GND 


(1.048.576) 


00-07 
QO 
.,. 
( 


•• 
II: 


COLUMN 
)( 
:>'".. 


DECODER 
:> 
0..,. 
:l! 
.. - 
:>\:1 
0", 
co: 
Q7 


MODE 
WE 
CE 
D 
Q (next Cycle) 


Write. 
Pass-Through 
L 
L 
Valid 
DOUT 


Pass-Through 
L 
H 
Valid 
DOUT 


Read 
H 
L . 
DOUT 


Standby 
H 
H . 
High -Z 


SYMBOL 
ITEM 
RATING 
UNIT 


Voo 
Power 
Supply 
Voltage 
-0.5 - 7.0 
V 


V1N 
Input Voltage 
-2.0 - 7.0 
V 


VOUT 
Output 
Voltage 
-0.5 - Voo + 0.5 
V 


Po 
Power 
Dissipation 
1500 
mW 


TSOLOER 
Soldering 
Temperature· 
Time 
260·10 
°C· 
see 


TSTRG 
Storage 
Temperature 
-65 - 150 
°C 


TOPR 
Operating 
Temperature 
-10 - 85 
°C 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input 
High Voltage 
2.2 
- 
Voo + 0.5 
V 


V1L 
Input 
Low Voltage 
-0.5 
- 
0.8 
V 


SYMBOL 
PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


III 
Input 
Leakage 
Current 
V1N = 0 - Voo 
- 
- 
±10 
!JA 


ILO 
Output 
Leakage 
Current 
CE = V1H or WE = V1L, 
- 
- 
±10 
!JA 
VOUT= 
0 - Voo 


10H 
Output 
High Current 
VOH = 2.4V 
-4 
- 
- 
mA 


10L 
Output 
Low Current 
VOL = 0.4V 
8 
- 
- 
mA 


!cycle = Min cycle, CE = V1L 
-10 
- 
- 
230 


1000 
Operating 
Current 
lOUT = 0 mA 
-12 
220 
mA 
Other 
Inputs 
= V1HN1L 
- 
- 


SYMBOL 
PARAMETER 
TEST CONDITION 
MAX. 
UNIT 


C1N 
Input Capacitance 
V1N= GND 
6 
pF 


CCLK 
Clock 
Input Capacitance 
VCLK = GND 
8 
pF 


COUT 
Output 
Capacitance 
VOUT=GND 
8 
pF 


TC55BS8128J-10 
TC55BS8128J-12 
SYMBOL 
PARAMETER 
UNIT 
MIN. 
MAX. 
MIN. 
MAX. 


tCY 
Cycle 
Time 
10 
- 
12 
- 


tCHH 
Clock 
Pulse 
High Width 
3 
- 
3 
- 


tell 
Clock 
Pulse 
Low Width 
3 
- 
3 
- 


tAs 
Address 
Setup 
Time 
2 
- 
2 
- 


tos 
Data 
Input Setup 
Time 
2 
- 
2 
- 


tES 
Chip 
Enable 
Input Setup 
Time 
2 
- 
2 
- 


tws 
Write 
Enable 
Input Setup 
Time 
2 
- 
2 
- 


ns 
tAH 
Address 
Hold Time 
1 
- 
1 
- 


tOH 
Data 
Input 
Hold Time 
1 
- 
1 
- 


tEH 
Chip 
Enable 
Input 
Ho!d Time 
1 
- 
1 
- 


tWH 
Write 
Enable 
Input 
Hold Time 
1 
- 
1 
- 


tACK 
Clock 
Access 
Time 
1 
5 
1 
6 


tECl(2) 
Output 
EnableTime 
from 
Clock 
1 
5 
1 
6 


tOCl(2) 
Output 
DisableTime 
from 
Clock 
1 
5 
1 
6 


(1) : The operating 
temperature 
(Ta) is guaranteed 
with 
transverse 
air ftow 
exceeding 
500 
linear feet per minute. 


(2) : Transition 
is measured 
±200mV 
from 
steady 
voltage 
with 
the loading 
in Fig.1. 


Input 
Pulse 
Levels 
3.0/0.0V 


Input 
Pulse 
Rise and Fall Time 
3ns 


Input Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Timing 
Measurement 
Reference 
Levels 
1.5V 


Output 
Load 
Fig.1 
Cl = 5pF .l 
2550 


(For tECl. tocJ 


Read 


tCY 


Write Cycle and Pass-Through 
Mode 


Standby 
Write 
and 
Pass - Through 
tCY 


Write 
and 
Pass· Through 


Pseudo SRAM 


Density 
Organization 
Package 
Speed (ns) 
Features 
Page 


TC51832A 
256K 
32K x 8 
p, F,SP 
70,85, 
100 
.0-1 
TC51864 
512K 
64K x 8 
P, F 
85, 100 
.0-9 
TC511632 
512K 
32K x 16 
F, FT 
70, 85,100 
.0-19 
TC518128A 
1M 
128K x 8 
P, F,SP, FW, FT 
80, 100, 120 
CE1/CE2 
.0-33 
TC518128A-LV 
1M 
128K x 8 
p, F, FW, FT 
80, 100, 120 
CE1/CE2, Low Voltage ..D-43 
TC518128B 
1M 
128K x 8 
P, F,SP, FW, FT 
70,80, 
100 
CE1/CE2 
.0-57 
TC518128B-V 
1M 
128K x 8 
p, F, FW, FT 
70,80, 
100 
CE1/CE2, Low Voltage ..D-67 
TC518128C 
1M 
128K x 8 
P, F, SP, FW, FT 
70,80, 
100 
CE1/CE2 
.0-81 
TC518129A 
1M 
128K x 8 
P, F,SP, FW, FT 
80, 100, 120 
CEiCS 
.0-91 
TC518129A-LV 
1M 
128K x 8 
p, F, FW, FT 
80, 100, 120 
CEiCS, Low Voltage 
.D-101 
TC518129AI. 
1M 
128K x 8 
FW 
100 
CElCS, Ind. Temp 
.0-115 
TC518129B 
1M 
128K x 8 
P, F, SP, FW, FT 
70,80, 
100 
CEiCS 
.0-125 
TC518129B-V 
1M 
128K x 8 
P, F, FW, FT 
70, 80,100 
CElCS, Low Voltage 
.0-135 
TC518129C 
1M 
128Kx 
8 
P, FW, FT 
70, 80,100 
CEiCS 
.0-149 
TC518512 
4M 
512K x 8 
P, F, FT,TR 
70,80, 
100 
.0-159 
TC518512-(L1) 
.4M 
,' 512K x 8 
P, F, FT,TR 
70,80, 
100 
Low Temp 
.0-167 
TC518512-(DR) 
4M 
512K x 8 
P, F, FT,TR 
70,80, 
100 
Data Retention 
.D-175 
TC518512-LV 
.4M 
512K x 8 
P, F, FT,TR 
70,80, 
100 
Low Voltage 
.D-185 
TC5185121 
.4M 
512K x 8 
P, F 
80, 100 
Industrial Temp 
.0-197 
TC51V8512A 
.4M 
512K x 8 
F, FT, TR 
120, 150 
3V Operation 
.0-205 


Package: 
P = Plastic DIP, F = Flat package (SOP), SP = Slim Plastic DIp, FW = Flat Wide package 
FT = Forward bend TSOP, TR = Reverse bend TSOP 


TOSHIBA 


TC51832AP / ASP/ AF-70/85/10 
TC51832APL/ ASPL/ AFL-70/85/10 


Description 


The TC51832AP 
is a 256K bit high speed CMOS pseudo static RAM organized as 32,768 words by 8 bits. The TC51832AP 
utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power storage. The 
TC51832AP 
operates from a single 5V power supply. Refreshing is supported 
by a refresh (RFSH) input which enables two types of 
refreshing - auto refresh and self refresh. The TC51832AP 
features a static RAM-like interface with a write cycle in which the input 
data is written into the memory cell at the rising edge of RNV thus simplifying the microprocessor 
interface. 


The TC51832AP 
is pin-compatible 
with the 256K bit CMOS static RAM JEDEC standard and is available in a 28-pin, 0.6 inch 
and 0.3 inch width plastic DIP, and a small outline plastic flat package. 


Features 


• Organization: 
32,768 
words x 8 bits 


• Single 5V power supply 


• Fast access time 


TC51832A Family 


-70 
·85 
·10 


teEACE Access Time 
70ns 
85ns 
lOOns 


toEAOE Access Time 
30ns 
35ns 
40ns 


tRC Cycle Time 
115ns 
135ns 
160ns 


Power Dissipation 
385mW 
303mW 
248mW 


Self Refresh Current 
lmA/l00~ 


• Auto refresh is supported 
by an internal refresh address 
counter 


• Self refresh is supported 
by an internal timer 


• Inputs and outputs 
TIL 
compatible 


• Refresh: 256 refresh cycles/4ms 


• Pin compatible: 
256K SRAM (JEDEC) 


• Package 


- TC51832AP/APL 
- TC51832ASP/ASPL 
- TC51832AF/AFL 


: DIP28-P-600 
: DIP28-P-300B 
: SOP28-P-450 


AO -A14 
Address Inputs 


R/W 
ReadIWrite Control Input 


OE/RFSH 
Output Enable Input 
Refresh Input 


CE 
Chip Enable Input 


1/01 - 1/08 
Data Inputs/Outputs 
Voo 
Power 


GND 
Ground 


AI4 
AI2 
A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 
1/01 
1/02 
1/03 
GND 


~ 
1 
28 
2 
27 
3 
26 
4 
25 
5 
24 
6 
23 
[ 
7 
22 
8 
21 
9 
10 
10 
19 
11 
18 
l 


12 
17 
13 
16 
[ 
14 
15 ] 


Voo 
R/W 
A13 
A8 
A9 
All 
N/Rrni 
AIO 
cr 
1/08 
1/07 
V06 
VOS 
V04 


TC51832AP/ 
ASP/ AF-70/85/10 
TC51832APLJ 
ASPLJ AFL-70/85/10 


1101 
I 
1/08 


REFRESH 
CONTROllER 


~N 
CE 
OEI 
R/W 
AO - A14 
1/01 - 8 
MOOE 
RFSH 


Read 
L 
l 
H 
V' 
OUT 
Write 
L 
H 
l 
V' 
IN 
CE only 
Refresh 
L 
H 
H 
V' 
HZ 


Auto/Self 
Refresh 
H 
L 
, 
, 
HZ 


Standby 
H 
H 
, 
, 
HZ 


H 
= High level input (VIH) 
L 
= Low level input (VII) 
= V1H or V1L 
V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are "'". 
HZ = High impedance 


SYMBOL 
ITEM 
RATING 
UNIT 
NOTES 


V1N 
Input Voltage 
-1.0 -7.0 
V 


VOUT 
Output 
Voltage 
-1.0 -7.0 
V 


VDD 
Power 
Supply 
Voltage 
-1.0 -7.0 
V 


TOPR 
Operating 
Temperature 
0-70 
°C 
1 
TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TSOLDER 
Soldering 
Temperature· 
Time 
260·10 
°C· 
sec 


Po 
Power 
Dissipation 
600 
mW 


lOUT 
Short 
Circuit 
Output 
Current 
50 
mA 


TC51832AP/ 
ASP/ AF· 70/85/10 
TC51832APIJ 
ASPIJ AFL-70/85/1 
0 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input High Voltage 
2.4 
- 
Voo+l.0 
V 
2 


V1L 
Input 
Low Voltage 
-1.0 
- 
0.8 
V 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


70ns version 
- 
35 
70 


'000 
Operating 
Current 
(Average) 
85ns version 
- 
30 
55 
mA 
3,4 
CE, Address 
cycling: 
tRC = tRC min. 
lOOns version 
- 
25 
45 


Standby 
Current 
TC1832AP/ASP/AF 
- 
- 
1 
100Sl 
CE = V1H, OORFSH 
= V1H 
mA 
TC1832APUASPUAFL 
- 
- 
1 


Standby 
Current 
TC1832AP/ASP/AF 
- 
- 
1 
mA 
100S2 
CE = VOO - 0.2V, O~ 
= VOO - 0.2V 
TC1832APUASPUAFL 
100 
~ 
- 
- 


Self Refresh 
Current 
(Average) 
TC1832AP/ASP/AF 
- 
- 
1 
100Fl 
CE=VIH,~=VIL 
mA 
TC1832APU 
ASPU AFL 
- 
- 
1 


Self Refresh 
Current 
(Average) 
TC1832AP/ASP/AF 
- 
- 
1 
mA 
100F2 
CE = VOO - 0.2V, OEIRFSH 
= 0.2V 
TC1832APU 
ASPU AFL 
60 
100 
~ 
- 


11(l) 
Input 
Leakage 
Current 
- 
- 
±10 
~ 
OV ~ V1N ~ Voo, All other 
Inputs 
not under 
test = OV 


Output 
Leakage 
Current 


10(L) 
Output 
Disabled 
(CE = V1H or OO~ 
= V1H or RIW = V1Ll 
- 
- 
±10 
~ 
OV ~ VOUT ~ Voo 


VOH 
Output 
High Level 
2.4 
- 
- 
V 
10H = -lmA 


VOL 
Output 
Low Level 
- 
- 
0.4 
V 
IOL=2.1mA 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 


C11 
Input Capacitance 
(AO - A14) 
- 
5 


CI2 
Input Capacitance 
(CE, OORFSH, 
RIW) 
- 
7 
pF 


CIO 
Input/Output 
Capacitance 
- 
7 


SYMBOL 
_. 


PARAMETER 
UNIT 
NOTES 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRc 
Random 
Read, 
Write 
Cycle Time 
115 
- 
135 
- 
160 
- 


tRMW 
Read 
Modify 
Write 
Cycle 
Time 
175 
- 
190 
- 
220 
- 


tCE 
CE Pulse 
Width 
70 
10,000 
85 
10,000 
100 
10,000 


tp 
CE Precharge 
Time 
35 
- 
40 
- 
50 
- 


tCEA 
CE Access 
Time 
- 
70 
- 
85 
- 
100 


IoEA 
OE Access 
Time 
- 
30 
- 
35 
- 
40 


tcu 
CE to Output 
in Low -Z 
20 
- 
20 
- 
20 
- 


Iou 
OE to Output 
in Low -Z 
0 
- 
0 
- 
0 
- 


twu 
Output 
Active 
from 
End of Write 
0 
- 
0 
- 
0 
- 


tCHZ 
Chip 
Disable 
to Output 
in High-Z 
0 
25 
0 
25 
0 
30 
9 


10HZ 
OE Disable 
to Output 
in High-Z 
0 
25 
0 
25 
0 
30 
9 


tWHZ 
Write 
Enable 
to Output 
in High-Z 
0 
25 
0 
25 
0 
30 
9 


losc 
OE Setup 
Time 
Referenced 
to CE 
10 
- 
10 
- 
10 
- 
9 


tOHC 
OE Hold Time 
Referenced 
to CE 
0 
- 
0 
- 
0 
- 
9 


tRCS 
Read 
Command 
Setup 
Time 
0 
- 
0 
- 
0 
- 


tRCH 
Read 
Command 
Hold Time 
0 
- 
0 
- 
0 
- 
ns 


twP 
Write 
Pulse 
Width 
25 
- 
25 
- 
25 
- 


tWCH 
Write 
Command 
Hold Time 
40 
- 
40 
- 
40 
- 


tCWL 
Write 
Command 
to CE Lead Time 
25 
- 
25 
- 
25 
- 


tosw 
Data Setup 
Time from 
R/W 
20 
- 
20 
- 
20 
- 
10 


tosc 
Data 
Setup 
Time from CE 
20 
- 
20 
- 
20 
- 
10 


tOHW 
Data 
Hold Time from 
R/W 
0 
- 
0 
- 
0 
- 
10 


toHc 
Data 
Hold Time from 
CE 
0 
- 
0 
- 
0 
- 
10 


tASC 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 
11 


tAHC 
Address 
Hold Time 
20 
- 
20 
- 
20 
- 
11 


tFc 
Auto 
Refresh 
Cycle 
Time 
115 
- 
135 
- 
160 
- 


tRFD 
RFSH 
Delay Time from CE 
35 
- 
40 
- 
50 
- 


tFAP 
RFSH 
Pulse 
Width 
(Auto 
Refresh) 
80 
8,000 
80 
8,000 
80 
8,000 
12 


tFP 
RFSH 
Precharge 
Time 
30 
- 
30 
- 
30 
- 
12 


tFAS 
RFSH 
Pulse 
Width 
(Self Refresh) 
8,000 
- 
8,000 
- 
8,000 
- 
12 


tFRS 
CE Delay Time from 
RFSH (Self Refresh) 
115 
- 
135 
- 
160 
- 
12 


tREF 
Refresh 
Period 
(256 cycles, 
AO - A7) 
- 
4 
- 
4 
- 
4 
ms 


tT 
Transition 
Time 
(Rise and Fall) 
3 
50 
3 
50 
3 
50 
ns 


TC51832AP/ 
ASP/ AF· 70185/10 
TC51832APUASPUAFL-70/8511 
0 


Notes: 


1) Stress greater than those listed under "Maximum 
Ratings" may cause permanent damage to the device. 


4) 1000 depends on the output loading. Specified values are obtained with the outputs open. 


5) An initial pause of 1DOllS with high CE is required after power-up 
before proper device operation is achieved. 


7) Timing reference levels 
Input Levels 
V1H = 2.6V 
V1L = 0.6V 


V1H = 2.4V 


V1L = 0.8V 


VOH = 2.2V 
VOL = 0.8V 


OUTPUT 


INPUT 
REFERENCE 
LEVELS 
OUTPUT 
REFERENCE 


LEVELS 


9) teHZ, toHZ, tWHZdefine the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 


10) For write cycies, the input data is latched at the earlier of RfN or CE rising edge. Therefore, the input data must be valid 


during the setup time (tosw or tosd 
and hold time (tOHWor tOHd. 


11) All address inputs are latched at the falling edge of CEo Therefore, all the address inputs must be valid during ~ 
and tAHC' 


12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V1H. 
Auto refresh 
: RFSH pulse width ~ tFAP(max.) 
Self refresh 
: RFSH pulse width ~ tFAS(min.) 


The timing parameter tFRSmust be met for proper device operation under the following conditions: 


• after self refresh 
• if RFSH = "L" after power-up 


TC51832AP/ ASP/ AF-70/85/1 0 
TC51832APUASPUAFL-70/85/10 
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Description 


The TC51864PL 
is a 512K bit high speed CMOS pseudo static RAM organized as 65,536 words by 8 bits. The TC51864PL 
utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power storage. The 
TC51864PL 
operates from a single 5V power supply. Refreshing is supported 
by a refresh (RFSH) input which enables two types of 


refreshing - auto refresh and self refresh. The TC51864PL 
features a static RAM-like interface with a write cycle in which the input 
data is written into the memory cell at the rising edge of RIW thus simplifying the microprocessor 
interface. 


The TC51864PL 
is available in a 32-pin, 0.6 inch width plastic DIP, and a small outline plastic flat package. 


Features 


• Organization: 
65,536 words x 8 bits 


• Single 5V power supply 


• Fast access time 


Pin Connection 
(Top View) 


RFSH 
1 
32 X~~ 
NC 
2 
31 


Al4 
3 
30 
CS 
Al2 
4 
29 
RNV 
A7 
S 
28 
Al3 
A6 
6 
27 
AS 
AS 
7 
26 
A9 
A4 
8 
2S 
All 
A3 
9 
24 
OE 
A2 
10 
23 
A10 
Al 
11 
22 a 
AQ 
12 
21 
1108 
1/01 
13 
20 
1107 
1/02 
14 
19 
1106 
1103 
15 
18 
1105 
GND 
16 
17 
1104 


TC51864 Family 


·85 
·10 


tCEAIT 
Access Time 
85ns 
100ns 


tOEAOE Access Time 
35ns 
40ns 


tRc Cycle Time 
135ns 
160ns 


Power Dissipation 
385mW 
330mW 


Self Refresh Current 
100!!A 


• Auto refresh is supported 
by an internal refresh address 
counter 


• Self refresh is supported 
by an internal timer 


• Inputs and outputs 
TIL 
compatible 


• Refresh: 256 refresh cycles/4ms 


• Package 
- TC51864PL: 
DIP32-P-600 


- TC51864FL: 
SOP32-P-525 


Pin Names 


AO -A15 
Address Inputs 


RIW 
ReadlWrite Control Input 


OE 
Output Enable Input 


RFSH 
Refresh Input 


CE 
Chip Enable Input 


CS 
Chip Select Input 


1/01 -1/08 
Data Inputs/Outputs 


VDD 
Power 


GND 
Ground 


NC 
No Connect 


Block Diagram 


VDD 
If 


ROW 
ADDRESS 
BUFFER 
(B) 


1/01 


I 
I/OB 


CLOCK 
GENERATOR 
REFRESH 
CONTROLLER 


REFRESH 
COUNTER 
(B) 


~ 


CE 
CS 
OE 
RIW 
RFSH 
AO - A15 
1/01 - 8 
MODE 


Read 
L 
H 
L 
H 
, 
V' 
OUT 


Write 
L 
H 
, 
L 
, 
V' 
IN 


CE only Refresh 
L 
H 
H 
H 
, 
V' 
HZ 


CS Standby 
L 
L 
, 
, 
, 
, 
HZ 


Auto/Self 
Refresh 
H 
, 
, 
, 
L 
, 
HZ 


Standby 
H 
, 
, 
, 
H 
, 
HZ 


H 
= High level input (V,H) 
L 
= Low level input (V,J 
= V,H or V,L 
V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are "'''. 
HZ = High impedance 


SYMBOL 
ITEM 
RATING 
UNIT 
NOTES 


V,N 
Input Voltage 
-1.0 - 7.0 
V 


VOUT 
Output 
Voltage 
-1.0 - 7.0 
V 


Voo 
Power 
Supply 
Voltage 
-1.0 - 7.0 
V 


TOPA 
Operating 
Temperature 
0-70 
DC 


1 


TSTAG 
Storage 
Temperature 
-55 - 150 
DC 


TSOLOEA 
Soldering 
Temperature· 
Time 
260·10 
DC· sec 


Po 
Power 
Dissipation 
600 
mW 


lOUT 
Short 
Circuit 
Output 
Current 
50 
mA 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input 
High Voltage 
2.4 
- 
Voo+1.0 
V 
2 


V1l 
Input 
Low Voltage 
-1.0 
- 
0.8 
V 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


Operating 
Current 
(Average) 
I 
85ns version 
- 
50 
70 


1000 
mA 
3,4 
CE, Address 
cycling: 
tRC = tRC min. 
I 
100ns version 
- 
40 
60 


'00S1 
Standby 
Current 
- 
- 
1 
mA 
CE = V1H, RFSH 
= V1H 


100S2 
Standby 
Current 
- 
- 
100 
~ 
CE = Voo 
- 0.2V, RFSH 
= Voo - 0.2V 


100F1 
Self Refresh 
Current 
(Average) 
- 
- 
1 
mA 
CE = V1H, RFSH 
= V1l 


100F2 


Self Refresh 
Current 
(Average) 
- 
50 
100 
~ 
CE = Voo 
- 0.2V, RFSH 
= 0.2V 


II(l) 


Input 
Leakage 
Current 
- 
- 
±10 
~ 
OV ~ V1N ~ Voo, All other 
Inputs 
not under 
test = OV 


Output 
Leakage 
Current 


10(l) 
Output 
Disabled 
(CE = V1Hor CE = V1H or RIW = V1Ll 
- 
- 
±10 
~ 
OV ~ VOUT ~ Voo 


VOH 
Output 
High Level 
2.4 
- 
- 
V 
10H = -1mA 
.. 


VOL 
Output 
Low Level 
- 
- 
0.4 
V 
10l= 
2.1mA 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 


CI1 
Input Capacitance 
(AO - A15) 
- 
5 


CI2 
Input Capacitance 
(CE, CS, CE, RIW, RFSH) 
- 
7 
pF 


CIO 
Input/Output 
Capacitance 
- 
7 


-110 
-lU 


SYMBOL 
PARAMETER 
UNIT 
NOTES 
MIN. 
MAX. 
MIN. 
MAX. 


tAC 
Random 
Read, 
Write 
Cycle 
Time 
135 
- 
160 
- 
- 


tAMW 
Read 
Modify 
Write 
Cycle 
Time 
190 
- 
220 
- 


IT 
Pulse 
Width 
- 
tCE 
85 
10,000 
100 
10,000 
- 


tp 
IT 
Precharge 
Time 
40 
- 
50 
- 


IT Access 
Time 
- 


tCEA 
- 
85 
- 
100 
- 


tOEA 
<JE Access 
Time 
- 
35 
- 
40 
- 
tCLZ 
IT 
to Output 
in Low -Z 
20 
- 
20 
- 


<JE to Output 
in Low -Z 
- 


tOLZ 
0 
- 
0 
- 
- 
tWLZ 
Output 
Active 
from 
End of Write 
0 
- 
0 
- 
- 


tCHZ 
Chip 
Disable 
to Output 
in High-Z 
0 
25 
0 
30 
9 
- 


10Hz 
<JE Disable 
to Output 
in High-Z 
0 
25 
0 
30 
9 
- 


tWHZ 
Write 
Enable 
to Output 
in High-Z 
0 
25 
0 
30 
9 
- 


loos 
OE Output 
Disable 
Setup 
Time 
0 
- 
0 
- 


<JE Output 
Disable 
Hold Time 
- 


looH 
10 
- 
10 
- 
- 


tACS 
Read 
Command 
Setup 
Time 
0 
- 
0 
- 
- 


tACH 
Read 
Command 
Hold Time 
0 
- 
0 
- 


Chip Select 
Setup 
Time 
- 


tcss 
0 
- 
0 
- 
ns 
- 


tCSH 
Chip Select 
Hold Time 
20 
- 
20 
- 
- 


twP 
Write 
Pulse 
Width 
25 
- 
25 
- 
- 


tWCH 
Write 
Command 
Hold Time 
40 
- 
40 
- 


Write 
Command 
to IT 
Lead Time 
- 


tCWL 
25 
- 
25 
- 
- 


tosw 
Data Setup 
Time from 
RJW 
20 
- 
20 
- 
10 


Data Setup 
Time from IT 
- 


tosc 
20 
- 
20 
- 
10 
- 
tOHW 
Data Hold Time from 
RJW 
0 
- 
0 
- 
10 


Data 
Hold Time from IT 
- 


tOHC 
0 
- 
0 
- 
10 
- 


tAsc 
Address 
Setup 
Time 
0 
- 
0 
- 
11 
- 


tAHC 
Address 
Hold Time 
20 
- 
20 
- 
11 


FWSHCommand 
Hold Time 
- 


tAHC 
15 
- 
15 
- 
- 
tFC 
Auto 
Refresh 
Cycle 
Time 
135 
- 
160 
- 


FWSHDelay 
Time from IT 
- 


tAFo 
40 
- 
50 
- 


FWSHPulse 
Width 
(Auto 
Refresh) 
- 


tFAP 
80 
8,000 
80 
8,000 
12 


~ 
Precharge 
Time 
- 


tFP 
30 
- 
30 
- 
12 


FWSHPulse 
Width 
(Self Refresh) 
- 


tFAS 
8,000 
- 
8,000 
- 
12 


IT 
Delay Time from RFSH (Self Refresh) 
- 


tFAS 
135 
- 
160 
- 
12 


tAEF 
Refresh 
Period (256cycles, 
AO - A7) 
- 
4 
- 
4 
ms 


tT 
Transition 
Time 
(Rise and Fall) 
3 
50 
3 
50 
ns 


Notes: 


1) Stress greater than those listed under "Maximum 
Ratings" may cause permanent damage to the device. 


4) 1000 depends on the output loading. Specified values are obtained with the outputs open. 


5) An initial pause of 100J..lS with high CE is required after power-up 
before proper device operation is achieved. 


7) Timing reference levels 


Input Levels 
V1H = 2.6V 
INPUT 
V1L = 0.6V 


2.6V 


O.6V 


V1H = 2.4V 


V1L = 0.8V 


VOH = 2.2V 


VOL = 0.8V 


INPUT 
REFERENCE 
LEVEL 
OUTPUT 
REFERENCE 
LEVEL 


9) tCHZ' tOHZ' tWHZdefine the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 


10) For write cycles, the input data is latched at the earlier of RIW or CE rising edge. Therefore, the input data must be valid 


during the setup time (tosw or tosd 
and hold time (toHWor toHd. 


11) All address inputs are latched at the falling edge of CEo Therefore, all the address inputs must be valid during tASc and tAHc. 


12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V1H. 
Auto refresh 
: RFSH pulse width ~ tFAP(max.) 
Self refresh 
: RFSH pulse width ~ tFAS(min.) 


The timing parameter tFRSmust be met for proper device operation under the following conditions: 
• after self refresh 
• if RFSH = "L" after power-up 


13) CE only refresh or auto refresh must begin within 15.~ 
after self refreshing ends. 


TC51864PUFL-8511 
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Timing Waveforms 
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Write Cycle 2 (OE Clocked) 


cr 
VIM 
- 


VIL 
- 


VIM 
CS 
VIL 


VIM 
AO- 
A15 
VIL 


m 
VIM 
- 


V1L 
- 


tRCS 


VIM 
- 
fWV 
V1L 
- 
rN 
VIM 
- 


VIL 
- 
1101-1/08 


LOUT 
VOM- 


VOL- 


VIM 
- 
1l:ITH 
V 
1L 
_ 


Read Modify Write Cycle 
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teE 
.~ j!t::::::t::;'==t:t 


tess.1 
~ 
-fl 


cs ~:~~_~_~_ 
JI-~_tesH_~~ 


~ 
-~ 
tAHe 
~ 
/J77/77J7777; 
I I 


~:~~ 
ADDRESS 
~~ 


~:~-----tR-eS--,.-,-:-I--f1~---~A 
,"': 
: 


VIM 
- 


VIL 
- 
rN 


1/01-1108 


LOUT 


VOI-II08 
VOH 
- 
_ 


VOL 
- 


Note: 
CS, OE, RIVI/, AD - A 15 = V1H or V1l 


1. 


1101-1108 
VOH 
- 
_ 


VOL 
- 


Note: 
CS, OE, RIVI/, AD - A 15 = V1H or V1l 


1101-1108 
VOH 
- 
_ 


VOL 
- 


Note: 
OE, RIVI/, AD - A 15 = V1H or V1l 


TOSHIBA 


TC511632FL/FfL-70/85/10 


Description 


The TC511632FUFTL 
is a 512K bit high speed CMOS pseudo static RAM organized as 32,768 words by 16 bits. The 


TC511632FUFTL 
utilizes a one transistor 
dynamic 
memory cell with CMOS peripheral circuitry to provide high capacity, high 
speed and low power storage. The TC511632FUFTL 
operates from a single 5V power supply. Refreshing is supported 
by a 
refresh (RFSH) input which enables two types of refreshing - auto refresh and self refresh. The TC511632FUFTL 
features a static 
RAM-like interface with a write cycle in which the input data is written into the memory cell at the rising edge of WE thus simplifying 
the microprocessor 
interface. 


The TC511632FUFTL 
is available in a 40-pin small outline plastic flat package and a 44-pin outline (40 actual pins) plastic thin 
small outline package (forward type). 


Features 


• Organization: 
32,768 words x 16 bits 


• Single 5V power supply 


• Fast access time 


TC511632Fl/FTl 


-70 
-85 
-10 


tCEACE Access Time 
70ns 
85ns 
100ns 


tOEAOE Access Time 
30ns 
35ns 
40ns 


tRCCycle Time 
115ns 
135ns 
160ns 


Power Dissipation 
440mW 
385mW 
330mW 


Self Refresh Current 
100i1A 


• Auto refresh is supported 
by an internal refresh address 
counter 


• Self refresh is supported 
by an internal timer 


• Inputs and outputs 
TIL 
compatible 


• Refresh: 256 refresh cycles/4ms 


• Package 
- TC511632FL: 
SOP40-P-525 
- TC511632FTL: 
TSOP44-P-400B 


Pin Names 


AO- A14 
Address Inputs 


UWE 
Upper Byte Write Enable Input 


LWE 
Lower Byte Write Enable Input 


UOE 
Upper Byte Output Enable Input 


LOE/RFSH 
Lower Byte Output Enable Input 
Refresh Input 


CE 
Chip Enable Input 


1/01 -1/016 
Data Inputs/Outputs 


VDD 
Power 


GND 
Ground 


GND 
A9 
A8 
A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 
1101 
1102 
1/03 
1104 
1105 
1106 
1107 
1/08 
GND 


iJwr 


LWE 
AIO 
All 
A12 
All 
A14 
\lQS - 
I.QE I RF5H 
CE 
11016 
11015 
11014 
1/013 
1/012 
1/011 
11010 
1/09 
voo 


AO 
1101 
1102 
1103 
1/04 
1/ 05 
1/06 
1107 
1108 
GND 


~ 
LWE 
AIO 
All 
A12 
Al3 
A14Qill- 
LOE I RFSH 


TI 
1/016 
I/O 
15 
1/ 0 14 
11013 
1/012 
1/011 
11010 
1109 
Voo 


1/016 
I 


1/09 


1108 
I 


1/01 


~N 
CE 
UOE 
LOE/ 
UWE 
lWE 
AO - A14 
1/09 -16 
1/01 - 8 
MODE 
RFSH 


Standby 
H 
· 
· 
. 
. 
· 
HZ 
HZ 


Read 
(Word) 
L 
L 
L 
H 
H 
V' 
DOUT 
DOUT 


Read 
(Upper 
Byte) 
L 
L 
H 
H 
H 
V' 
DOUT 
HZ 


Read 
(Lower 
Byte) 
L 
H 
L 
H 
H 
V' 
HZ 
DOUT 
Read 
(HZ) 
L 
H 
H 
H 
H 
V' 
HZ 
HZ 


Write 
(Word) 
L 
· 
· 
L 
L 
V' 
DIN 
DIN 


Write 
(Upper 
Byte) 
L 
· 
H 
L 
H 
V' 
DIN 
. 


Write 
(Lower 
Byte) 
L 
H 
· 
H 
L 
V' 
. 
DIN 
Don't 
Use 
L 
· 
L 
L 
H 
· 
- 
- 


Don't 
Use 
L 
L 
· 
H 
L 
· 
- 
- 


CE only 
Refresh 
~ 


H 
H 
H 
H 
V' 
HZ 
HZ 


Auto/Self 
Refresh 
· 
I.T 
. 
. 
· 
HZ 
HZ 
H 


H 
= High level input (VIH) 


L 
= Low level input (VIJ 
= VIH orVll 
V' 
= At the failing edge of CE, all address inputs are latched. At all other limes. the address inputs are •••.. 


HZ = High impedance 


SYMBOL 
ITEM 
RATING 
UNIT 
NOTES 


VIN 
Input Voltage 
-1.0 - 7.0 
V 


VOUT 
Output 
Voltage 
-1.0 - 7.0 
V 


Voo 
Power 
Supply 
Voltage 
-1.0 - 7.0 
V 


TOPR 
Operating 
Temperature 
0-70 
°C 


1 


TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TSOLDER 
Soldering 
Temperature. 
Time 
260·10 
°C· 
sec 


Po 
Power 
Dissipation 
600 
mW 


lOUT 
Short 
Circuit 
Output 
Current 
50 
mA 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input 
High Voltage 
2.4 
- 
Voo + 1.0 
V 
2 


V1L 
Input 
Low Voltage 
-0.5 
- 
0.8 
V 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


70ns version 
- 
60 
80 


1000 
Operating 
Current 
(Average) 
85ns version 
- 
50 
70 
mA 
3,4 
CE, Address 
cycling: 
tRc = tRc min. 


1OOns version 
- 
40 
60 


100S1 
Standby 
Current 
- 
- 
1 
mA 
CE = V1H" All other 
pins = V1H or V1L 


100S2 
Standby 
Current 
- 
- 
100 
!!A 
CE = Voo 
- 0.2V, All other 
pins = Voo - 0.2V or 0.2V 


100F1 
Self Refresh 
Current 
(Average) 
- 
- 
1 
mA 
CE = V1H, LOE/RFSH 
= V1L,All other 
pins = V1H or V1L 


100F2 
Self Refresh 
Current 
(Average) 
- 
50 
100 
!!A 
CE = Voo - 0.2V, LOE/RFSH 
= 0.2V, All other 
pins = Voo - 0.2V or 0.2V 


II(L) 
Input Leakage 
Current 
- 
- 
±10 
!!A 
OV ~ V1N ~ Voo, All other 
inputs 
not under 
test = OV 


Output 
Leakage 
Current 


10(L) 
Output 
Disabled 
(CE = V1H or LOEIRFSH 
= V1H or LWE = V1d 
- 
- 
±10 
!!A 


OV ~ VOUT ~ Voo 
UOE = V1H 
UWE 
= V1L 


VOH 
Output 
High Level 
2.4 
- 
- 
V 
10H = -1mA 


VOL 
Output 
Low Level 
- 
- 
0.4 
V 
10L= 2.1mA 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 


CI1 
Input Capacitance 
(AO - A14) 
- 
5 


CI2 
Input Capacitance 
(CE, LOEIRFSH, 
UOE, 
LWE, UWE) 
- 
7 
pF 


CIO 
Input/Output 
Capacitance 
- 
7 


·70 
·85 
·10 


SYMBOL 
PARAMETER 
UNIT 
NOTES 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRc 
Random 
Read, 
Write 
Cycle 
Time 
115 
- 
135 
- 
160 
- 
I---- 


tRMW 
Read 
Modify 
Write 
Cycle Time 
175 
- 
190 
- 
220 
- 
I---- 


tCE 
IT Pulse Width 
70 
10,000 
85 
10,000 
100 
10,000 


I---- 


tp 
IT Precharge 
Time 
35 
- 
40 
- 
50 
- 
I---- 


tCEA 
IT Access 
Time 
- 
70 
- 
85 
- 
100 
- 
tOEA 
OE Access 
Time 
- 
30 
- 
35 
- 
40 
- 


tCLZ 
CE to Output 
in Low -Z 
20 
- 
20 
- 
20 
- 


OE to Output 
in Low -Z 
- 


tOLZ 
0 
- 
0 
- 
0 
- 
- 


tWLZ 
Output 
Active 
from 
End of Write 
0 
- 
0 
- 
0 
- 
- 
tCHZ 
Chip Disable 
to Output 
in High-Z 
0 
25 
0 
25 
0 
30 
9 
- 
toHz 
OE Enable 
to Output 
in High-Z 
0 
25 
0 
25 
0 
30 
9 
- 
tWHZ 
Write 
Enable 
to Output 
in High-Z 
0 
25 
0 
25 
0 
30 
9 
- 
tosc 
OE Setup 
Time 
Referenced 
to CE 
10 
- 
10 
- 
10 
- 
9 
- 


tLOHC 
LOE Hold Time 
Referenced 
to CE 
0 
tCE 
0 
leE 
0 
tCE 
9 
- 


tuoHc 
UOE Hold Time 
Referenced 
to CE 
0 
- 
0 
- 
0 
- 
9 
- 


tLWEO 
From 
UOE 
Disable 
to LWE Enable 
0 
- 
0 
- 
0 
- 
9 
- 
tuwEO 
From 
LOE Disable 
to UWE 
Enable 
0 
- 
0 
- 
0 
- 
9 
ns 
- 
tRcs 
Read 
Command 
Setup 
Time 
0 
- 
0 
- 
0 
- 
- 
tRCH 
Read 
Command 
Hold Time 
0 
- 
0 
- 
0 
- 
- 


twP 
Write 
Pulse 
Width 
25 
- 
25 
- 
25 
- 
- 
tWCH 
Write 
Command 
Hold Time 
40 
- 
40 
- 
40 
- 
- 


tcwL 
Write 
Command 
to CE Lead Time 
25 
- 
25 
- 
25 
- 
- 
tosw 
Data 
Setup 
Time from 
RIW 
20 
- 
20 
- 
20 
- 
10 
- 


tosc 
Data Setup 
Time from 
CE 
20 
- 
20 
- 
20 
- 
10 
- 
tOHW 
Data 
Hold Time from 
RIW 
0 
- 
0 
- 
0 
- 
10 
- 


tOHC 
Data 
Hold Time from 
CE 
0 
- 
0 
- 
0 
- 
10 
- 


tAsc 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 
11 
- 


tAHC 
Address 
Hold Time 
20 
- 
20 
- 
20 
- 
11 
- 


tFC 
Auto 
Refresh 
Cycle 
Time 
115 
- 
135 
- 
160 
- 


RFSH 
Delay 
Time from IT 
- 


tRFO 
35 
- 
40 
- 
50 
- 
- 
tFAP 
RFSH 
Pulse 
Width 
(Auto 
Refresh) 
80 
8,000 
80 
8,000 
80 
8,000 
12 
- 


tFP 
RFSH 
Precharge 
Time 
30 
- 
30 
- 
30 
- 
12 
- 


tFAS 
RFSH 
Pulse 
Width 
(Self 
Refresh) 
8,000 
- 
8,000 
- 
8,000 
- 
12 
IT Delay Time from 
RFSH (Self Refresh) 
- 
tFRS 
115 
- 
135 
- 
160 
- 
12 


tREF 
Refresh 
Period 
(256 cycles, 
AO - Al) 
- 
4 
- 
4 
- 
4 
ms 


tT 
Transition 
Time 
(Rise and Fall) 
3 
50 
3 
50 
3 
50 
ns 


4) IDOOdepends on the output loading. Specified values are obtained with the outputs open. 


5) An initial pause of 100).lSwith high CE is required after power-up 
before proper device operation is achieved. 


7) Timing reference levels 


Input Levels 
V1H= 2.6V 
V1L= 0.6V 


2.6V 


O.6V 


V1H= 2.4V 
V1L= 0.8V 


VOH = 2.2V 
VOL = 0.8V 


INPUT 
REFERENCE 


LEVEL 
OUTPUT 
REFERENCE 


LEVEL 


9) tCHZ' toHZ' tWHz define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 


10) For write cycles, the input data is latched at the earlier of WE or CE rising edge. Therefore, the input data must be valid 
during the setup time (tDsw or tDscl and hold time (tDHWor tDHcl. 


11) All address inputs are latched at the falling edge of CEo Therefore, all the address inputs must be valid during tASCand tAHc. 


12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V1H. 


Auto refresh 
: RFSH pulse width s: tFAP(max.) 


Self refresh 
: RFSH pulse width ~ tFAS(min.) 


The timing parameter tFRSmust be met for proper device operation under the following conditions: 


• after self refresh 
• if RFSH = "L" after power-up 


13) CE only refresh or auto refresh must begin within 15.6~s after self refreshing ends. 


tRC 
.' 


to 


4 
tee 
.Y 
r\ 


~ 
~I 
4 
tAMe 
• 


I 


I 
II 
I 


14 
toHZ 
t H 


DATA· 
OUT 


t 
H 
t 
H 


DATA-OUT 


I 


~ 


V1H 
- 
1101-16 
V1l 
_ 


I 
I 
I 
I 
I 


I 
1\ 
I 


tosc 
I 
I 


tLOHC 


If 
~ 


tWCH 


tRCS I- 
I 
tCWL 
.1 tRCH 
, 
if 
I 
\.4 
twP 
11\ 
~ 


~ 
I 
I 
I 
I 


.1 tRCH 


if 
tOHW b 


tOHW 
tosw 


tosc 


DATA-IN 
,. 


bE' 


L 


d~ 
~ 


tr, 7 
tOHZ 


HZ 
T////~/,$/#///, 
HZ 
-V-?'//~,$/////~/A 
HZ 


:I,;///~//,$/////-/ 
NM'/-(1W//#//////////A/ 


1/09-16 
L 
VOH- 
OUT 


VOL- 


1101-8: 
DIN = 
"H" 
or "L" 
w/41 : "H" 
or "L" 


DouT = OPEN 


1101-8 
L 
VOH 


OUT 
VOL 


tosc 
I 
I 
~tUOHC 


fi 
~ 


tLOHC 


I 
I 
if 
\ 


tRCS 
I 
I 
I 
I 
.1 tRCH 


ji 


I 
~" 


1\ 


tRCS 
I 
4 
• 
tewl 
.I tRCH 


if 
I ~I: 
twP 
I 
tosc 
1\ 
• 


tOHW 


4 
tosw 
• 
tDSC 
toHc 
.:+i 


DATA·IN 
't 
L 


tWHZ 


~ 
- 
tClZ 
I 
toHZ 
kH7 
I 


HZ 
IP/~ 
HZ 
tWlZ 


HZ 
~0W//#////A 


!'"W"#40'h@'$ 
.~ 
0"/$////.11/ 
I 


1109-16: 
D'N = 
"H" 
or "L" 
Dour = OPEN 


V,H - 
r 


N 
V,l 
- 
tCEA 
tWHZ 


VOl-16 
tOHZ 


LouT 


tolZ 


VOH- 
Hz 
HZ 


VOl- 
/4 


DATA-OUT 


tLOMC 


V'M 
- 
II 
D:i!tmH 
VIL 


_ 
IF: 


tcwL 


tRCS 


V'M 
- 
twP 


UWE 
V,L 
- 


tRCS 


IWt 
V'M 
- 


V'L 
- 


tosw 
tOMW 


tOMe 


V'M 
- 
DATA-IN 
r 


N 
V'L 
tCEA 


1/09-1/016 


L 
VOH- 


toLZ 
Hz 
Hz 
OUT 
VOL- 


V'H 
- 
r 


N 
V,L 
teEA 


1101-1/08 
A 


LOUT 


toll 
toMZ 


VOH- 
Hz 
Hz 


VOL- 


II 
I~ 


V1H 
- 
~RrrHVIL 
_ 


UWE 
V'H 
- 


V1L - 


tRCS I. ~ 


LWE 
V1H - 


V1L - 
~I 
;LWED 
~ 
tCWL 


twP 


UN 
VII~ - 


V,L - 


mtilmH 
V,~ - 


V'L - 


UWE. IWE 
V,~ - 


VIL - 


1101-1/016 
Vo~- 


VoL- 
_____tR~/f' 


1/01-1/08 
VO~ - 
_ 


VOL 
- 


V,~- 1 
tt 
V,L 
_ 


4 


1/01-1/016 
VO~ - 
_ 


VOL 
- 


Static 
RAM 


Notes 


TOSHIBA 
TC518128AP/ASP/AF/AFW-80/10/12 
TC518128APL/ASPL/~/~-80/10/12 
TC51812~-80/10/12 


Description 


The TC518128A 
is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518128A 
utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power storage. The 
TC518128A 
operates from a single 5V power supply. Refreshing is supported 
by a refresh (RFSH) input which enables two types of 
refreshing - auto refresh and self refresh. The TC518128A 
features a static RAM-like interface with a write cycle in which the input 
data is written into the memory cell at the rising edge of RNJ thus simplifying the microprocessor 
interface. 
The TC518128A 
is pin-compatible 
with the 1M bit CMOS static RAM JEDEC standard and is available in a 32-pin, 0.6 inch and 


0.3 inch width plastic DIp, a small outline plastic flat package, and a 32-pin thin small outline plastic package (forward type). 


Features 
Pin Connection (TopView) 


• Organization: 
131,072 
words x 8 bits 


• Single 5V power supply 


• Fast access time 


TC518128A Family 


-80 
-10 
-12 


tCEA CE Access 
Time 
80ns 
lOOns 
120ns 


toEA OE Access 
Time 
35ns 
40ns 
50ns 


tRC Cycle 
Time 
130ns 
160ns 
190ns 


Power 
Dissipation 
385mW 
330mW 
275mW 


Self Refresh 
Current 
1mAl200J.lA 
(L version) 


• Auto refresh is supported 
by an internal refresh address 
counter 


• Self refresh is supported 
by an internal timer 


• Inputs and outputs 
TIL 
compatible 


• Refresh: 512 refresh cycles/8ms 


• Auto refresh power down feature 


• Pin compatible: 
1M SRAM (JEDEC) 


• Package 
- TC518128AP/APL 
- TC518128AF/AFL 
- TC518128ASP/ASPL 
- TC518128AFW/AFWL 
- TC518128AFTL 


: DIP32-P-600 
: SOP32-P-450 
: DIP32-P-300 
: SOP32-P-525 
: TSOP32-P-0820 


RFsH 
AIS 
Al4 
Al2 
A7 
AS 
AS 
A4 
A3 
A2 
Al 
AO 
1101 
1102 
1103 
GNO 


,J 
I:i 


TC518128AFTL 
( Forward) 


x~~ 
CE2 
RIW 
Al3 
A8 
A9 
AllN 
Al.O 
CEI 
1108 
1107 
IIOS 
1105 
1104 


AO-A16 
Address 
Inputs 


RJW 
ReadlWrite 
Control 
Input 


DE 
Output 
Enable 
Input 


RFSH 
Refresh 
Input 


CE1, CE2 
Chip 
Enable 
Inputs 


1/01 -1/08 
Data 
InputslOutputs 


Voo 
Power 


GND 
Ground 


PINNO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 


PIN NAME 
A11 
Ag 
As 
A13 
RJW 
CE2 
A1S 
Voo 
RFSH 
A16 
A14 
A12 
A7 
A6 
As 
A4 


PINNO. 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 


PIN NAME 
A3 
A2 
A1 
Ao 
1/01 
1/02 
1/03 
GND 
1/04 
1/05 
1/06 
1107 
1/08 
CE1 
A10 
DE 


TC518128AP/ASP/AF/AFW-80/10/12 
TC518128APUASPUAFUAFWUAFTL-80/10/12 


ROW 
ADDRESS 
BUFFER (9) 


m 


eE2 
mH 
N 


REFRESH 
eOUNTER( 
9) 


CLOCK 
GENERATOR 


~N 
CE1 
CE2 
OE 
R/W 
RFSH 
AO - A16 
1/01 - 8 
MOOE 


Read 
L 
H 
L 
H 
· 
V' 
OUT 


Write 
L 
H 
· 
L 
· 
V' 
IN 


CE only 
Refresh 
L 
H 
H 
H 
· 
V' 
HZ 


Auto/Self 
Refresh 
H 
. 
· 
· 
L 
· 
HZ 


Auto/Self 
Refresh 
. 
L 
· 
· 
L 
· 
HZ 


Standby 
H 
. 
· 
· 
H 
· 
HZ 


Standby 
. 
L 
· 
· 
H 
· 
HZ 


H 
= High level input (VIH) 
L 
= Low level input (VIJ 
= V1H orV1L 
V' = At the falling edge of CEl (CE2 = H) or the rising edge of CE2 (CEl = L), all address inputs are latched. At all other times, the address inputs are •• ". 
HZ = High impedance 


SYMBOL 
ITEM 
RATING 
UNIT 
NOTES 


V1N 
Input Voltage 
-1.0 -7.0 
V 


VOUT 
Output 
Voltage 
-1.0 -7.0 
V 


Voo 
Power 
Supply 
Voltage 
-1.0 -7.0 
V 


TOPR 
Operating 
Temperature 
0-70 
°C 
1 


TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TSOLOER 
Soldering 
Temperature' 
Time 
260' 10 
°C'sec 


Po 
Power 
Dissipation 
600 
mW 


lOUT 
Short 
Circuit 
Output 
Current 
50 
mA 


TC518128AP/ASP/AF/AFW-80/10/12 
TC518128APLJASPLJAFLJAFWLJAFTL-80/10/12 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input 
High Voltage 
2.4 
- 
Voo + 1.0 
V 
2 


V1L 
Input 
Low Voltage 
-1.0 
- 
0.8 
V 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


80ns version 
- 
50 
70 


1000 


Operating 
Current 
(Average) 
100ns 
version 
- 
40 
60 
mA 
3,4 


GET, CE2, Address 
cycling: 
tRC = tRC min. 


120ns 
version 
- 
35 
50 


Standby 
Current 
Normal 
version 
- 
- 
2 


100S1 
GET = V1H or CE2 = V1L,RFSH = V1H 
mA 
L version 
- 
- 
1 


Standby 
Current 
Normal 
version 
- 
- 
1 
mA 


100S2 
GET = Voo 
- 0.2V or CE2 = 0.2V, 


L version 
100 
200 
J.lA 
RFSH = Voo - 0.2V 
- 


Self Refresh 
Current 
(Average) 
Normal 
version 
- 
- 
2 


100F1 
GET = V1H or CE2 = V1L, 
mA 


RFSH = V1L 
L version 
- 
- 
1 


Self Refresh 
Current 
(Average) 
Normal 
version 
- 
- 
1 
mA 


100F2 
GET = Voo 
- 0.2V or CE2 = 0.2V, 


L version 
100 
200 
J.lA 
RFSH = 0.2V 
- 


100F3 


Auto 
Refresh 
Current 
(Average) 
- 
- 
2 
mA 
RFSH 
cycling: 
tFc = tFC min 


80ns version 
- 
50 
70 


100F4 
CE only Refresh 
Current 
(Average) 
100ns version 
- 
40 
60 
mA 
3 
GET, CE2, Address 
cycling: 
tRC = tRC min. 


120ns version 
- 
35 
50 


II(L) 


Input 
Leakage 
Current 
- 
- 
±10 
J.lA 


OV ~ V1N ~ Voo, All other 
Inputs 
not under 
test = OV 


Output 
Leakage 
Current 


10(L) 
Output 
Disabled 
(CE1 = V1H or CE2 = V1Lor CE = V1H or RIW = V1U, 
- 
- 
±10 
J.lA 


OV ~ VOUT ~ Voo 


VOH 


Output 
High Level 
2.4 
- 
- 
V 
10H = -5mA 


VOL 


Output 
Low Level 
- 
- 
0.4 
V 
IOL = 4.2mA 


Note: 
For 10051 and 100F1 with GEl 
= V1H(GE2 = V1J, the specified limits are guaranteed under the condijion GE2 = V1Hor GE2 = V1L 
(GEl =V1Hor GEl 
= V1J. 


For 100S2 and 100F2 with GEl ~ Voo - O.2V (GE2 ,; O.2V), the specified limits are guaranteed under the condition GE2 ~ VOO- O.2V or GE2 ~ O.2V 
(GEl ~ VDD - O.2V or GEl'; 
O.2V). 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 


C1l 
Input Capacitance 
(AO - A16) 
- 
5 


CI2 
Input Capacitance 
(GET, CE2, CE, RIW, RFSH) 
- 
7 
pF 


CIO 
Input/Output 
Capacitance 
- 
7 


TC518128AP/ASP/AF/AFW-80/10/12 
TC518128APUASPUAFUAFWUAFTL-80/10/12 


-80 
-10 
-12 
SYMBOL 
PARAMETER 
UNIT 
NOTES 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Random 
Read, 
Write 
Cycle 
Time 
130 
- 
160 
- 
190 
- 


tRMW 
Read 
Modify 
Write 
Cycle Time 
195 
- 
235 
- 
280 
- 


tCE 
CE Pulse 
Width 
80 
10,000 
100 
10,000 
120 
10,000 
13 


tp 
CE Precharge 
Time 
40 
- 
50 
- 
60 
- 


tCEA 
CE Access 
Time 
- 
80 
- 
100 
- 
120 


tOEA 
DE Access 
Time 
- 
35 
- 
40 
- 
50 


tcu 
CE to Output 
in Low -Z 
30 
- 
30 
- 
30 
- 


tou 
OE to Output 
in Low -Z 
0 
- 
0 
- 
0 
- 


twu 
Output 
Active 
from 
End of Write 
0 
- 
0 
- 
0 
- 


tCHZ 
Chip 
Disable 
to Output 
in High-Z 
0 
25 
0 
30 
0 
35 
9 


tOHZ 
OE Disable 
to Output 
in High-Z 
0 
25 
0 
30 
0 
35 
9 


tWHZ 
Write 
Enable 
to Output 
in High-Z 
0 
25 
0 
30 
0 
35 
9 


toos 
OE Output 
Disable 
Setup 
Time 
0 
- 
0 
- 
0 
- 


tOOH 
OE Output 
Disable 
Hold Time 
10 
- 
10 
- 
10 
- 


tRCS 
Read 
Command 
Setup 
Time 
0 
- 
0 
- 
0 
- 


tRCH 
Read 
Command 
Hold Time 
0 
- 
0 
- 
0 
- 
ns 
twP 
Write 
Pulse 
Width 
60 
- 
70 
- 
85 
- 


tWCH 
Write 
Command 
Hold Time 
60 
10,000 
70 
10,000 
85 
10,000 


tCWL 
Write 
Command 
to CE Lead Time 
60 
10,000 
70 
10,000 
85 
10,000 


tosw 
Data 
Setup 
Time from 
RJW 
30 
- 
35 
- 
45 
- 
10 


tosc 
Data 
Setup 
Time from 
CE 
30 
- 
35 
- 
45 
- 
10 


toHW 
Data 
Hold Time from 
RIW 
0 
- 
0 
- 
0 
- 
10 


tOHC 
Data Hold Time from 
CE 
0 
- 
0 
- 
0 
- 
10 


tASC 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 
11 


tAHC 
Address 
Hold Time 
20 
- 
25 
- 
30 
- 
11 


tRHC 
RFSH 
Command 
Hold Time 
15 
- 
15 
- 
15 
- 


tFC 
Auto 
Refresh 
Cycle 
Time 
130 
- 
160 
- 
190 
- 


tRFD 
RFSH 
Delay 
Time from 
CE 
40 
- 
50 
- 
60 
- 


tFAP 
RFSH 
Pulse 
Width 
(Auto 
Refresh) 
30 
8,000 
30 
8,000 
30 
8,000 
12 


tFP 
RFSH 
Precharge 
Time 
30 
- 
30 
- 
30 
- 
12 


tFAS 
RFSH 
Pulse 
Width 
(Self Refresh) 
8,000 
- 
8,000 
- 
8,000 
- 
12 


tFRS 
CE Delay Time from 
RFSH 
(Self Refresh) 
160 
- 
190 
- 
225 
- 
12 


tREF 
Refresh 
Period 
(512 cycles, 
AO - A8) 
- 
8 
- 
8 
- 
8 
ms 


tT 
Transition 
Time 
(Rise and Fall) 
3 
50 
3 
50 
3 
50 
ns 


tCES 
CE2 
Low Setup 
Time 
5 
- 
5 
- 
5 
- 
ns 
14 


tCEH 
CE2 
Low Hold Time 
5 
- 
5 
- 
5 
- 
ns 
14 


TC518128AP/ ASP/ AF/ AFW-80/1 0/12 


TC518128APLI ASPLI AFLI AFWLI AFTL-8011 0/12 


Notes: 


1) Stress greater than those listed under "Maximum 
Ratings" may cause permanent damage to the device. 


3) 1000 and IOOF4depend on the cycle time. 


4) 1000 depends on the output loading. Specified values are obtained with the outputs open. 


5) An initial pause of 1OO~ with high CE1 or low CE2 is required after power-up 
before proper device operation is achieved. 


7) Timing reference levels 
Input Levels 
V1H= 2.6V 
V1L= 0.6V 


2.6V 


O.6V 


V1H= 2.4V 
V1L= 0.8V 


VOH = 2.2V 
VOL = 0.8V 


INPUT REFERENCE 


LEVEL 
OUTPUT REFERENCE 
LEVEL 


9) teHZ' toHZ• tWHZdefine the time at which the output achieves the open circuit condition and is not referenced to output 


voltage levels. 


10) For write cycles. the input data is latched at the earlier of RIW or CE1 rising edge (CE2 falling edge). Therefore, the 
input data must be valid during the setup time (tosw or tosd 
and hold time (tOHwor tOHd. 


11) All address inputs are latched at the falling edge of CE1 (rising edge of CE2). Therefore. all the address inputs must be 


valid during tASCand tAHc. 


12) The two refresh operations. auto refresh and self refresh. are defined by the RFSH pulse width under the condition 
CE1 = V1Hor CE2 = V1L. 


Auto refresh 
: RFSH pulse width ~ tFAP(max.) 
Self refresh 
: RFSH pulse width ~ tFAS(min.) 


The timing parameter tFRSmust be met for proper device operation under the following conditions: 
• after self refresh 
• if RFSH = "L" after power-up 


VIH_~ 
V1L 
- 


V1H_ 
V,L - 


VIH_~ 
V,L - 


V 


1H 
_ 


VIL 
- 


14) The timings. teES (m~~ an~dtCEH(min.) must be met whe:ing 
~~~ a~ndCE2 as shown below. 
m V,L= 
VIL- 


V1H _ 
V'H 


CE2 
V,L 
- 
CE2 
VI. = 


- 
tel. 
taM 


TC518128AP/ 
ASP/ AF/ AFW-80/10/12 


TC518128APUASPUAFUAFWUAFTL-80/10/12 


m 
VIH 
- 
vlL 
- 


V1H - 
rvw 
V1L 
- 


VIH 
- 
VOI-VOS 
V1L 
_ 


TC518128AP/ASP/AF/AFW-80/10/12 
TC518128APUASPUAFUAFWUAFTL-80/10/12 


~:HorL 


Note: The device can be operated by cycling CE1 (or CE2) only provided that CE2 (or CE1) is connected to V'H (or V,J. 


TC518128API ASPI AFIAFW-80110/12 
TC518128APUASPUAFUAFWUAFTL-80/10/12 


CE2 


VIH 
AO- A8 
V1l 


~ 
VIH 
- 


Vll 
- 


VIH 
- 
PJW 
Vll 
- 


VIH - 
l(F)ti Vll _ 


Note: A9 - A16 = V1H orV1L 


TC518128AP/ASP/AF/AFW-80/10/12 
TC518128APLJASPLJAFLJAFWLJAFTL-80/10/12 


VIH- 
m 
V1l- 


VIH_ 
CE2 
Vll- 


or 


V1H_ 
m 


VIL- 


V1H_ 
CE2 
VIL- 


VIH_ 
lrnj 
VIL- 


VOI_VOSVOH 


VOl- 


V1H- 
m 
V1l- 


VIH_ 
CE2 
V1l- 


or 


V1H_ 
m 
V1l- 


V1H_ 
CE2 
V1l- 


VIH_ 
lrnj 
V1L- 


VOH 
VOI-VOS 
- 
_ 
VOl- 


Note: OE, RIW, AO - A16 
= V1H or V1L 


TOSHIBA 


TC518128APL/ AFL/ AFWL-80LV /10LV /12LV 
TC518128AFTL-80LV /10LV /12LV 


Description 


The TC518128A-LV 
is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518128A-LV 
utilizes a one transistor 
dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power 
storage. The TC518128A-LV 
operates from a single power supply of 3.135 - 5.5V. Refreshing is supported 
by a refresh (RFSIi input 


which enables two types of refreshing - auto refresh and self refresh. The TC518128A-LV 
features a static RAM-like interface with a 
write cycle in which the input data is written into the memory cell at the rising edge of R/W thus simplifying the microprocessor 
interface. 


The TC518128A 
is pin-compatible 
WIThthe 1M bITCMOS static RAM JEDEC standard and is available in a 32-pin, 0.6 inch width 
plastic DIP, a small outline plastic flat package, and a 32-pin thin small outline plastic package (forward type). 


Features 


• Organization: 


• Low voltage operation: 


• Data retention supply voltage: 


• Fast access time 


131,072 words x 8 bits 


3.135V - 5.5V 


3.0V - 5.5V 


TC518128A-LVFamily 


-80 
-10 
-12 


tCEACE Access Time 
80ns 
lOOns 
120ns 


toEADE Access Time 
3Sns 
40ns 
SOns 


tRc Cycle Time 
130ns 
160ns 
190ns 


Power Dissipation 
38SmW 
330mW 
27SmW 


Self Refresh Current 
!S.SV 
2001lA 


!3.0V 
1001lA 


• Auto refresh is supported 
by an internal refresh address 
counter 


• Self refresh is supported 
by an internal timer 


• Inputs and outputs TTL compatible 


• Refresh: 512 refresh cycles/8ms 


• Auto refresh power down feature 


• Pin compatible: 
1M SRAM (JEDEC) 


• Package 
- TC518128APL: 
DIP32-P-600 
- TC518128AFL: 
SOP32-P-450 
- TC518128AFWL: 
SOP32-P-525 


- TC518128AFTL: 
TSOP32-P-0820 


RFSH 
A16 
A14 
Al2 
A7 
A6 
A5 
A4 
A3 
A2 
Al 
AO 
1/01 
1/02 
1/03 
GND 


:~IO 
I:i 


TC518l28AFTL ( Forward) 


Voo 
A15 
CE2 
RIW 
All 
A8 
A9 
All 
OE 
Alil 
W 
1/08 
1/07 
1106 
I/OS 
1104 


AO -A16 
Address Inputs 


RIW 
ReadlWrite Control Input 


OE 
Output Enable Input 


RFSH 
Refresh Input 


CE1, CE2 
Chip Enable Inputs 


1/01 -1/08 
Data Inputs/Outputs 


Voo 
Power 


GND 
Ground 


PINNO. 
1 
2 
3 
4 
S 
6 
7 
8 
9 
10 
11 
12 
13 
14 
lS 
16 


PIN NAME 
All 
Ag 
As 
A13 
RIW 
CE2 
A1S 
Voo 
RFSH 
A16 
A14 
A12 
A7 
As 
As 
A4 


PINNO. 
17 
18 
19 
20 
21 
22 
23 
24 
2S 
26 
27 
28 
29 
30 
31 
32 


PIN NAME 
A3 
A2 
Al 
Ao 
1/01 
1/02 
1/03 
GND 
1/04 
I/OS 
1106 
1/07 
1/08 
GET 
AlO 
DE 


ROW 
ADDRESS 
BUFFER (9) 


1101 
I 
1/08 


ill 


CE2 


REFRESH 
COUNTER( 
9) 


CLOCK 
GENERATOR 


~ 


CE1 
CE2 
OE 
RIW 
RFSH 
AO - A16 
1/01 - 8 
MODE 


Read 
L 
H 
L 
H 
" 
V" 
OUT 
Write 
L 
H 
" 
L 
" 
V" 
IN 


CE only 
Refresh 
L 
H 
H 
H 
" 
V" 
HZ 


Auto/Self 
Refresh 
H 
" 
" 
" 
L 
" 
HZ 
Auto/Self 
Refresh 
" 
L 
" 
" 
L 
" 
HZ 


Standby 
H 
" 
" 
" 
H 
" 
HZ 
Standby 
" 
L 
" 
" 
H 
" 
HZ 


H 
= High level input (VIH) 
L 
= Low level input (VI;) 
= VIH or VIL 
V* = At the falling edge of CE1 (CE2 = H) or the rising edge of CE2 (CE1 = L), all address inputs are latched. At all other times, the address inputs are """. 
HZ = High impedance 


SYMBOL 
ITEM 
RATING 
UNIT 
NOTES 


V1N 
Input Voltage 
-1.0 -7.0 
V 


VOUT 
Output 
Voltage 
-1.0 -7.0 
V 


Voo 
Power 
Supply 
Voltage 
-1.0 -7.0 
V 


TOPR 
Operating 
Temperature 
0-70 
DC 
1 
TSTRG 
Storage 
Temperature 
-55 - 150 
DC 


TSOLOER 
Soldering 
Temperature· 
Time 
260·10 
DC· sec 


Po 
Power 
Dissipation 
600 
mW 


lOUT 
Short 
Circuit 
Output 
Current 
50 
mA 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


VIH 
Input High Voltage 
2.4 
- 
Voo + 1.0 
V 
2 


V1l 
Input Low Voltage 
-1.0 
- 
0.8 
V 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


80ns version 
- 
50 
70 


1000 
Operating 
Current 
(Average) 
100ns 
version 
- 
40 
60 
mA 
3,4 
CE1, CE2, Address 
cycling: 
tRc = tRC min. 


120ns 
version 
- 
35 
50 


IOOSl 
Standby 
Current 
- 
- 
1 
mA 
CE1 = VIH or CE2 = Vil• Fl"FSH= V1H 


Standby 
Current 


IOOS2 
CE1 = Voo - 0.2V or CE2 = 0.2V, 
- 
100 
200 
~ 


Fl"FSH= Voo 
- 0.2V 


Self Refresh 
Current 
(Average) 


IOOFl 
CE1 = V1H or CE2 = V1l, 
- 
- 
1 
mA 
RFSH 
=Vll 


Self Refresh 
Current 
(Average) 


IOOF2 
CE1 = Voo - 0.2V or CE2 = 0.2V, 
- 
100 
200 
~ 


RFSH 
=0.2V 


IOOF3 
Auto 
Refresh 
Current 
(Average) 
- 
- 
2 
mA 
RFSH 
cycling: 
tFC = tFC min 


80ns version 
- 
50 
70 


IOOF4 
CE only 
Refresh 
Current 
(Average) 
100ns 
version 
- 
40 
60 
mA 
3 
CE1, CE2, Address 
cycling: 
tRC = tRC min. 


120ns version 
- 
35 
50 


II(l) 
Input Leakage 
Current 
- 
- 
±10 
~ 
OV :SVIN :SVoo• All other 
Inputs 
not under 
test = OV 


Output 
Leakage 
Current 


IO(l) 
Output 
Disabled 
(CE1 = V1H or CE2 = V1l or OE = VIH or R/W = Vll). 
- 
- 
±10 
~ 
OV:S VOUT:S Voo 


VOH 
Output 
High Level 
2.4 
- 
- 
V 
'oH=-5mA 
. 


VOL 
Output 
Low Level 
- 
- 
0.4 
V 
IOl = 4.2mA 


Note: 
~1 
and...!oof1with CEl 
; VIH 
(CE2; 
V1U• the specified limits are guaranteed under the condition CE2 ; V1H or CE2 ; V1L 
(CE1 ;V1H or CE1 ; V1U' 
For 10052 and IODF2 with CE1 ;1;Voo - O.2V (CE2 S O.2V). the specified limits are guaranteed under the condition CE2 ;1;Voo - O.2V or CE2 S O.2V 
(CE1 ;1; Voo - O.2V or CE1 S O.2V). 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 


Cl1 
Input Capacitance 
(AO - A16) 
- 
5 


CI2 
Input Capacitance 
("CE1, CE2, O£. R/W. ro=sFi) 
- 
7 
pF 


CIO 
Input/Output 
Capacitance 
- 
7 


-80 
-10 
-12 
SYMBOL 
PARAMETER 
UNIT 
NOTES 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Random 
Read, 
Write 
Cycle Time 
130 
- 
160 
- 
190 
- 
I--- 


tRMW 
Read 
Modify 
Write 
Cycle 
Time 
195 
- 
235 
- 
280 
- 
I---- 


tCE 
CE Pulse 
Width 
80 
10,000 
100 
10,000 
120 
10,000 
13 
I--- 


tp 
CE Precharge 
Time 
40 
- 
50 
- 
60 
- 
I---- 


teEA 
CE Access 
Time 
- 
80 
- 
100 
- 
120 


OE Access 
Time 
I---- 


tOEA 
- 
35 
- 
40 
..:. 
50 
I--- 


teLZ 
CE to Output 
in Low -Z 
30 
- 
30 
- 
30 
- 
I---- 


IoLZ 
OE to Output 
in Low -Z 
0 
- 
0 
- 
0 
- 
I--- 


tWLZ 
Output 
Active 
from 
End of Write 
0 
- 
0 
- 
0 
- 
I--- 


teHZ 
Chip 
Disable 
to Output 
in High-Z 
0 
25 
0 
30 
0 
35 
9 


OE Disable 
to Output 
in High-Z 
I---- 


10HZ 
0 
25 
0 
30 
0 
35 
9 
I--- 


tWHZ 
Write 
Enable 
to Output 
in High-Z 
0 
25 
0 
30 
0 
35 
9 


OE Output 
Disable 
Setup 
Time 
I---- 


Ioos 
0 
- 
0 
- 
0 
- 
I--- 


looH 
OE Output 
Disable 
Hold Time 
10 
- 
10 
- 
10 
- 
I--- 


tRCS 
Read 
Command 
Setup 
Time 
0 
- 
0 
- 
0 
- 
I---- 


tRCH 
Read 
Command 
Hold Time 
0 
- 
0 
- 
0 
- 
ns 
I--- 


twP 
Write 
Pulse Width 
60 
- 
70 
- 
85 
- 
I---- 


tWCH 
Write 
Command 
Hold Time 
60 
10,000 
70 
10,000 
85 
10,000 
I--- 


teWL 
Write 
Command 
to CE Lead Time 
60 
10,000 
70 
10,000 
85 
10,000 
I---- 


tosw 
Data 
Setup 
Time from 
R/W 
30 
- 
35 
- 
45 
- 
10 
I--- 


tosc 
Data Setup 
Time from 
CE 
30 
- 
35 
- 
45 
- 
10 
I---- 


tOHw 
Data 
Hold Time from 
R/W 
0 
- 
0 
- 
0 
- 
10 
I---- 


tOHC 
Data 
Hold Time from CE 
0 
- 
0 
- 
0 
- 
10 
I--- 


tASC 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 
11 
I---- 


tAHC 
Address 
Hold Time 
20 
- 
25 
- 
30 
- 
11 


~ 
Command 
Hold Time 
I--- 


tRHC 
15 
- 
15 
- 
15 
- 
I---- 


tFC 
Auto 
Refresh 
Cycle 
Time 
130 
- 
160 
- 
190 
- 
Rf§i Delay 
Time from 
CE 
I--- 


tRFO 
40 
- 
50 
- 
60 
- 


RFSH 
Pulse Width 
(Auto 
Refresh) 
I---- 


tFAP 
30 
8,000 
30 
8,000 
30 
8,000 
12 


~ 
Precharge 
Time 
I--- 


tFP 
30 
- 
30 
- 
30 
- 
12 


~ 
Pulse 
Width 
(Self Refresh) 
I--- 


tFAS 
8,000 
- 
8,000 
- 
8,000 
- 
12 


CE Delay Time from RFSH 
(Self Refresh) 
I---- 


tFRS 
160 
- 
190 
- 
225 
- 
12 


tREF 
Refresh 
Period 
(512 cycles, 
AO - A8) 
- 
8 
- 
8 
- 
8 
ms 


tT 
Transition 
Time 
(Rise and Fall) 
3 
50 
3 
50 
3 
50 


CE2 
Low Setup 
Time 
I--- 


tCES 
5 
- 
5 
- 
5 
- 
ns 
14 
I---- 


teEH 
CE2 
Low Hold Time 
5 
- 
5 
- 
5 
- 
14 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


Voo 
Power 
Supply 
Voltage 
3.135 
3.3 
3.465 
V 


V1H 
Input High Voltage 
Voo 
- 0.2V 
- 
Voo+1.0V 
V 
2 


V1l 
Input Low Voltage 
-0.5 
- 
0.2 
V 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


1000 
Operating 
Current 
(Average) 
- 
15 
20 
mA 
3,4 
GET, CE2, Address 
cycling: 
tAC = tAC min. 


100S2 
Standby 
Current 
- 
50 
100 
).lA 


100F2 
Self Refresh 
Current 
(Average) 
- 
50 
100 
).lA 


100F3 
Auto 
Refresh 
Current 
(Average) 
- 
- 
2 
mA 
RFSH 
cycling: 
tFC = tFC min 


100F4 


CE only Refresh 
Current 
(Average) 
- 
15 
20 
mA 
3 
GET, CE2, Address 
cycling: 
tAC = tAC min. 


II(l) 
Input 
Leakage 
Current 
- 
- 
±10 
).lA 
OV S; V1N S; Voo, All other 
Inputs 
not under 
test = OV 


10(l) 


Output 
Leakage 
Current 
- 
- 
±10 
).lA 
Output 
Disable, 
OV S; VOUT S; Voo 


10H = -1mA 
2.4 
- 
- 
VOH 
Output 
High Level 
V 
10H = -1 00).lA 
Voo - 0.2V 
- 
- 


IOl=2.1mA 
- 
- 
0.4 


VOL 
Output 
Low Level 
V 
10l = 100).lA 
- 
- 
0.2 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 
NOTES 


tRC 
Random 
Read, 
Write 
Cycle 
Time 
300 
- 
- 
tRMW 
Read 
Modify 
Write 
Cycle 
Time 
405 
- 
- 
teE 
CE Pulse 
Width 
200 
10,000 
13 
- 
tp 
CE Precharge 
Time 
90 
- 
- 
teEA 
CE Access 
Time 
- 
200 
OE Access 
Time 
- 
IoEA 
- 
80 
------'-'-- 


tCLZ 
CE to Output 
in Low -Z 
. 
40 
- 


IoLZ 
OE to Output 
in Low -Z 
5 
- 
- 
twLZ 
Output 
Active 
from 
End of Write 
5 
- 
- 
teHZ 
Chip 
Disable 
to Output 
in High-Z 
0 
50 
9 
- 
10Hz 
OE Disable 
to Output 
in High-Z 
0 
50 
9 
- 
tWHZ 
Write 
Enable 
to Output 
in High-Z 
0 
50 
9 
- 
looS 
OE Output 
Disable 
Setup 
Time 
0 
- 


looH 
OE Output 
Disable 
Hold Time 
10 
- 


tRCS 
Read 
Command 
Setup 
Time 
0 
- 


tRCH 
Read 
Command 
Hold Time 
0 
- 
ns 
twP 
Write 
Pulse 
Width 
100 
- 


tWCH 
Write 
Command 
Hold Time 
100 
10,000 


tCWL 
Write 
Command 
to CE Lead Time 
100 
10,000 


tosw 
Data Setup 
Time from 
RfW 
50 
- 
10 


tosc 
Data Setup 
Time from 
CE 
50 
- 
10 


tOHW 
Data 
Hold Time 
from 
RfW 
0 
- 
10 


tOHc 
Data 
Hold Time from CE 
0 
- 
10 


tASC 
Address 
Setup 
Time 
0 
- 
11 


tAHC 
Address 
Hold Time 
35 
- 
11 


tRHC 
RFSH 
Command 
Hold Time 
15 
- 


tFC 
Auto 
Refresh 
Cycle 
Time 
300 
- 


tRFO 
RFSH 
Delay 
Time from 
CE 
90 
- 


tFAP 
RFSH 
Pulse 
Width 
(Auto 
Refresh) 
50 
8,000 
12 


tFP 
RFSH 
Precharge 
Time 
50 
- 
12 


tFAS 
RFSH 
Pulse 
Width 
(Self Refresh) 
8,000 
- 
12 


tFRS 
CE Delay Time from 
RFSH 
(Self Refresh) 
300 
- 
12 


tREF 
Refresh 
Period 
(512 cycles, 
AO - A8) 
- 
8 
ms 


tT 
Transition 
Time 
(Rise and Fall) 
3 
50 


tCES 
CE2 Low Setup 
Time 
10 
- 
ns 
14 


teEH 
CE2 
Low Hold Time 
10 
- 
14 


Timing Reference Levels: 


Input Reference Levels: 
1.5V11.5V 
Output Reference Levels: 
1.5V11.5V 


Notes: 


1) Stress greater than those listed under "Maximum 
Ratings" may cause permanent damage to the device. 


4) 1000 depends on the output loading. Specified values are obtained with the outputs open. 


5) An initial pause of 100J.lS with high CE1 or low CE2 is required after power-up 
before proper device operation is achieved. 


7) Timing reference levels 
Input Levels 
V1H= 2.6V 
V1L= 0.6V 


2.6V 


O.6V 


V1H= 2.4V 
V1L=0.8V 


VOH = 2.2V 
VOL = 0.8V 
INPUT REFERENCE 
LEVEL 
OUTPUT REFERENCE 
LEVEL 


9) teHZ. toHZ. tWHZdefine the time at which the output achieves the open circuit condition and is not referenced to output 


voltage levels. 


10) For write cycles, the input data is latched at the earlier of RIW or CE1 rising edge (CE2 falling edge). Therefore, the input 
data must be valid during the setup time (1osw or tosd 
and hold time (tOHWor tOHd. 


11) All address inputs are latched at the falling edge of CE1 (rising edge of CE2). Therefore, all the address inputs must be valid 
during tASCand tAHc. 


12) The two refresh operations. auto refresh and self refresh, are defined by the RFSH pulse width under the condition 
CE1 = V1Hor CE2 = V1L. 


Auto refresh 
: RFSH pulse width :5tFAP(max.) 
Self refresh 
: RFSH pulse width ~ tFAS(min.) 


The timing parameter tFRSmust be met for proper device operation under the following conditions: 
• after self refresh 
• if RFSH = "L" after power-up 


VIH_~ 
V,L - 


V'H_ 
V,L - 


VIH_~ 
V'L - 


V,H_ 


V,L - 


14) The timings, teES (min.) and teEH (min.) must be met when using CE1 and CE2 as shown below. 


m~:~=~ 
m ~:~=~ 


CE2 
~:~ = 
CE2 
~:: = 


- 
ta, 
taM 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VOH 
Data 
Retention 
Supply 
Voltage 
3.0 
- 
5.5 
V 
I VOH = 3.0V 
- 
40 
100 
IOOF2 
Self Refresh 
Current 
I VOH = 5.5V 
~ 
- 
100 
200 


tR 
Recovery 
Time 
5 
- 
- 
ms 


Voo 


4.5V 


VOO 
VOM 


GND 


VIM 


RF'SH 


GND 


• 
---------~,-----------------, 
---------- 
--_.------_.- 
---_._._._._.- 


DATA 
RETENTION MODE 


tR'" 
(SELF 
REFRESH) 
t ••• 


~ 
Ons min. 
tR 


SO.2V 


,.., 
,---, 
~Voo 
- 
O.2V 
------- 
... 
r-------- 
I 
\ 


CE2 ~ Voo - 
O.2V or CE2 S O.2V 


\ 
I 
-------- 
,...- 
r-. ------- 
SO.2V 


Notes: 
OE, RIW, AO - A 16 = V1Hor V1L 


IDDF1is applicable 
when 
RFSH = VIL (max.), CE1 = VIH (min.), CE2 = V1L(max.). 


V1H 
- 
AO- 
A16 
VIL 


m 
VIH 
- 


VIL - 


V'H 
- 
fIJVV 
V1L - 


~:HorL 


Note: The device can be operated by cycling GE1 (or GE2) only provided that GE2 (or GE1) is connected to V1H (or V1U. 


m 
V'H 
- 


VIL 
- 


eE2 


VIH 
AO- 
A16 
V'L 
_ 


N 
V'H 
- 


V,L 
- 


tRCS 


V,H 
- 
RIW 
V1L - 


V1H - 
r 
N 
V1L _ 


1/01-1/08 


LOUT 
VOH- 


VOL- 


V1H - 


~VIL- 


~:HorL 


Note: The device can be operated by cycling CE1 (or CE2) only provided that CE2 (or CE1) is connected to V,H(or V,J. 


M 
VIH 
- 


V1L 
- 


VIH 
- 
RIW 
VIL 
- 


M 
VIM 
- 


V1L 
- 


VIH 
- 
RIW 
V1L 
- 


VIH - 


~VIL- 


Note: A9 - A16 = V1H orV1L 


V1H- 
m 
VIL- 


V1H_ 


CE2 
V1L- 


or 


V1H_ 
m 
VIL- 


V1H_ 
CE2 
V1L- 


V1H_ 
JmH 
V1l- 


I/OI-VOS 
VOH 


VOl- 


Note: OE, RMI, AO - A 16 = V1H or V1l 


Self Refresh 


V1H- 
m 
V1l- 


V1H_ 


CE2 
V1L- 


or 


V1H_ 
m 
V1l- 


V1H_ 


CE2 
v1l- 


V1H_ 
JmH 
Vll- 


VOL- 


Note: OE, RMI, AO - A16 = VIH or V1L 


Zo 
looon 
-I 
+ 
-2 
3.9V 
±"~1 


IOpF 
- 47pF 
O.lpF 


500n 
Nicd 
X3 
3.6V 


2000n 
1 


GND 


*1: Ceramic condenser 
*2: Tantalum condenser 
(A large bypass condenser 
is preferable to absorb noise when the power supply is switched.) 


This circuit does not have memory protection. Therefore, rapid turnoff of the power supply must be avoided. Enter the self 
Refresh mode before changing to the battery backup power supply. 


TOSHIBA 


TC518128BPL/BSPL/BFL/BFWL/BFfL-70/00/10 
TC518128BPL/BSPL/BFL/BFWL/BFfL.70L/OOL/I0L 


Description 
The TC518128B 
is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518128B 
utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power storage. The 
TC518128B 
operates from a single 5V power supply. Refreshing is supported 
by a refresh (RFSH) input which enables two types of 
refreshing - auto refresh and self refresh. The TC518128B 
features a static RAM-like interface with a write cycle in which the input 
data is written into the memory cell at the rising edge of RJW thus simplifying the microprocessor 
interface. 
The TC518128B 
is pin-compatible 
with the 1M bit CMOS static RAM JEDEC standard and is available in a 32-pin, 0.6 inch and 
0.3 inch width plastic DIp, a small outline plastic flat package, and a 32-pin thin small outline plastic package (forward type). 


Features 
Pin Connection (TopView) 


• Organization: 
131,072 words x 8 bits 


• Single 5V power supply 


• Fast access time 


TC518128B 
Family 


-70 
-80 
-10 


tCEACE Access Time 
70ns 
80ns 
lOOns 


toEAOE Access Time 
25ns 
30ns 
40ns 


tAc Cycle Time 
115ns 
130ns 
160ns 


Power Dissipation 
385mW 
330mW 
275mW 


Self Refresh Current 
2001JA (l version) 
501JA (ll version) 


• Auto refresh is supported 
by an internal refresh address 
counter 


• Self refresh is supported 
by an internal timer 


• Inputs and outputs TTL compatible 


• Refresh: 512 refresh cycles/8ms 


• Auto refresh power down feature 


• Pin compatible: 
1M SRAM (JEDEC) 


• Package 
- TC518128BPL 
- TC518128BFL 
- TC518128BSPL 
- TC518128BFWL 
- TC518128BFTL 


: DIP32-P-600 
: SOP32-P-450 
: DIP32-P-300 
: SOP32-P-525 
: TSOP32-P-0820 


RFSH 
Al6 
AI4 
AI2 
A7 
A6 
AS 
A4 
A3 
A2 
AI 
AD 
1101 
1102 
1103 
GNO 


~~~ 
CE2 
RIW 
AI3 
A8 
A9 
All 
OE 
A1.ll 
CEI 
1108 
1107 
1106 
1105 
.1104 


,':I" 
1:: 


Tes 181288FTL 
( Forward) 


AO - A16 
Address Inputs 


R!W 
ReadlWrite Control Input 


OE 
Output Enable Input 


RFSH 
Refresh Input 


CE1, CE2 
Chip Enable Inputs 


1/01 -1/08 
Data Inputs/Outputs 


Voo 
Power 


GND 
Ground 


PINNO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 


PIN NAME 
A11 
Ag 
As 
A13 
R!W 
CE2 
A1S 
Voo 
RFSH 
A16 
A14 
A12 
A7 
As 
As 
A4 


PINNO. 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 


PIN NAME 
A3 
A2 
A1 
Ao 
1/01 
1/02 
1/03 
GND 
1/04 
1/05 
1/06 
1/07 
1/08 
CEl 
A10 
OE 


TC518128BPUBSPUBFUBFWUBFTL·70/80/10 
TC518128BPUBSPUBFUBFWUBFTL-70U80U10L 
Static RAM 


8 
COLUMN 
DECODER 


SENSE AMP. 
VO GATE 


56x8 


m 


CE2 


REFRESH 
COUNTER( 9) 


CLOCK 
GENERATOR 


~ 


CE1 
CE2 
DE 
R/W 
RFSH 
AO - A16 
1/01 - 8 
MODE 


Read 
L 
H 
L 
H 
· 
V' 
OUT 


Write 
L 
H 
· 
L 
· 
V' 
IN 


CE only 
Refresh 
L 
H 
H 
H 
· 
V' 
HZ 


Auto/Self 
Refresh 
H 
. 
· 
· 
L 
· 
HZ 


Auto/Self 
Refresh 
. 
L 
· 
· 
L 
· 
HZ 


Standby 
H 
. 
· 
· 
H 
· 
HZ 


Standby 
. 
L 
· 
· 
H 
· 
HZ 


H 
= High level input (VIH) 
L 
= Low level input (VIU 
= V1H or V1L 
V· 
= At the falling edge of GE1 (GE2 = H) or the rising edge of GE2 (GE1 = L), all address 
inputs are latched. At all other times, the address 
inputs are "'''. 


HZ = High impedance 


SYMBOL 
ITEM 
RATING 
UNIT 
NOTES 


V1N 
Input Voltage 
-1.0 - 7.0 
V 


VOUT 
Output 
Voltage 
-1.0 -7.0 
V 


Voo 
Power 
Supply 
Voltage 
-1.0 - 7.0 
V 


TOPR 
Operating 
Temperature 
0-70 
°C 
1 
TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TSOLOER 
Soldering 
Temperature. 
Time 
260·10 
°C· see 


Po 
Power 
Dissipation 
600 
mW 


lOUT 
Short 
Circuit 
Output 
Current 
50 
mA 


TC518128BPUBSPUBFUBFWUBFTL·70/80/10 


Static RAM TC518128BPLlBSPLlBFUBFWUBFTL·70U80U10L 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


VIH 
Input 
High Voltage 
2.4 
- 
Voo+ 
1.0 
V 
2 


VIL 
Input 
Low Voltage 
-1.0 
- 
0.8 
V 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


70ns version 
- 
50 
70 


1000 
Operating 
Current 
(Average) 
80ns version 
- 
40 
60 
mA 
3,4 
CE1, 
CE2, Address 
cycling: 
tRc = tRC min. 


lOOns version 
- 
35 
50 


100S1 


Standby 
Current 
- 
- 
1 
mA 
CE1 = V1H or CE2 = V1L,RFSH 
= VIH 


Standby 
Current 
L version 
- 
100 
200 
IJA 


100S2 
CE1 = Voo 
- 0.2V or CE2 = 0.2V, 


LL version 
35 
50 
IJA 
RFSH 
= VOO - 0.2V 
- 


Self Refresh 
Current 
(Average) 


100F1 
CEl 
= VIH or CE2 = VIL, 
- 
- 
1 
mA 


RFSH 
= VIL 


Self Refresh 
Current 
(Average) 
L version 
- 
100 
200 
IJA 


100F2 
CE1 = Voo 
- 0.2V or CE2 = 0.2V, 


LL version 
35 
50 
IJA 
RFSH 
= 0.2V 
- 


100F3 


Auto 
Refresh 
Current 
(Average) 
- 
- 
2 
mA 
RFSH 
cycling: 
tFc = tFC min 


70ns version 
- 
50 
70 


100F4 


CE only 
Refresh 
Current 
(Average) 
80ns version 
- 
40 
60 
mA 
3 
GET, CE2, Address 
cycling: 
tRc = tRc min. 


100ns 
version 
- 
35 
50 


II(L) 


Input 
Leakage 
Current 
- 
- 
±10 
IJA 
OV S V1N S Voo, All other 
Inputs 
not under 
test = OV 


Output 
Leakage 
Current 


10(L) 
Output 
Disabled 
(CE1 = VIH or CE2 = VIL or OE = V1H or Rf\N = V1U, 
- 
- 
±10 
IJA 


OV S VOUT S Voo 


VOH 
Output 
High Level 
2.4 
- 
- 
V 
10H = -1mA 


VOL 
Output 
Low Level 
- 
- 
0.4 
V 
IOL=2.1mA 


Note: 
For 'ODSl 
and 
IOOFl with 
GE1 = V1H(GE2 = V1U. the specified 
limits 
are guaranteed 
under 
the condition 
GE2 = V1H or GE2 = V1L 
(GE1 =V1H or GE1 
= V1U. 


For IOOS2 and 
IODF2 with 
GE1 "Voo 
- O.2V (GE2 ,; O.2V). the specified 
limits 
are guaranteed 
under 
the condition 
GE2 
"VOO 
- O.2V or GE2 ,; O.2V 
(GE1 "VOO 
- O.2V or GE1 ,; O.2V). 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 


CI1 
Input Capacitance 
(AO - A16) 
- 
5 


CI2 
Input Capacitance 
(CE 1, CE2, 
OE, RIW, RFSH) 
- 
7 
pF 


CIO 
InputlOutput 
Capacitance 
- 
7 


TC518128BPLlBSPLlBFLlBFWLlBFTL-70/80/10 
TC518128BPLlBSPLlBFLlBFWLlBFTL-70Ll80Ll10L 
Static RAM 


-70 
-80 
-10 


SYMBOL 
PARAMETER 
UNIT 
NOTES 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRc 
Random 
Read, 
Write 
Cycle 
Time 
115 
- 
130 
- 
160 
- 
- 
tRMW 
Read 
Modify 
Write 
Cycle Time 
160 
- 
180 
- 
220 
- 
- 
tCE 
CE Pulse 
Width 
70 
10,000 
80 
10,000 
100 
10,000 
13 
- 
tp 
CE Precharge 
Time 
35 
- 
40 
- 
50 
- 
- 


tCEA 
CE Access 
Time 
- 
70 
- 
80 
- 
100 
- 
tOEA 
OE Access 
Time 
- 
25 
- 
30 
- 
40 
- 
tCLl 
CE to Output 
in Low -Z 
20 
- 
20 
- 
20 
- 


loll 
DE to Output 
in Low -Z 
0 
- 
0 
- 
0 
- 


tWLl 
Output 
Active 
from 
End of Write 
0 
- 
0 
- 
0 
- 


tCHZ 
Chip 
Disable 
to Output 
in High-Z 
0 
20 
0 
20 
0 
25 
9 


toHZ 
OE Disable 
to Output 
in High-Z 
0 
20 
0 
20 
0 
25 
9 


tWHZ 
Write 
Enable 
to Output 
in High-Z 
0 
25 
0 
25 
0 
30 
9 


toos 
OE Output 
Disable 
Setup 
Time 
0 
- 
0 
- 
0 
- 


tOOH 
OE Output 
Disable 
Hold Time 
10 
- 
10 
- 
10 
- 


tRcs 
Read 
Command 
Setup 
Time 
0 
- 
0 
- 
0 
- 


tRCH 
Read 
Command 
Hold Time 
0 
- 
0 
- 
0 
- 


ns 
twP 
Write 
Pulse 
Width 
20 
- 
25 
- 
30 
- 


tWCH 
Write 
Command 
Hold Time 
35 
10,000 
40 
10,000 
50 
10,000 


tCWL 
Write 
Command 
to CE Lead Time 
20 
10,000 
25 
10,000 
30 
10,000 


tosw 
Data 
Setup 
Time from 
RIW 
15 
- 
20 
- 
25 
- 
10 


tosc 
Data Setup 
Time from 
CE 
15 
- 
20 
- 
25 
- 
10 


tOHw 
Data 
Hold Time from 
RIW 
0 
- 
0 
- 
0 
- 
10 


tOHc 
Data Hold Time from 
CE 
0 
- 
0 
- 
0 
- 
10 


tASC 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 
11 


tAHC 
Address 
Hold Time 
20 
- 
25 
- 
30 
- 
11 


tRHC 
RFSH 
Command 
Hold Time 
15 
- 
15 
- 
15 
- 


tFC 
Auto 
Refresh 
Cycle 
Time 
115 
- 
130 
- 
160 
- 


tRFD 
RFSH 
Delay 
Time from 
CE 
35 
- 
40 
- 
50 
- 


tFAP 
RFSH 
Pulse 
Width 
(Auto 
Refresh) 
30 
8,000 
30 
8,000 
30 
8,000 
12 


tFP 
RFSH 
Precharge 
Time 
30 
- 
30 
- 
30 
- 
12 


tFAS 
RFSH 
Pulse 
Width 
(Self Refresh) 
8,000 
- 
8,000 
- 
8,000 
- 
12 


tFRS 
CE Delay Time from 
RFSH 
(Self Refresh) 
160 
- 
160 
- 
190 
- 
12 


tREF 
Refresh 
Period 
(512 cycles, 
AD - A8) 
- 
8 
- 
8 
- 
8 
ms 


tT 
Transition 
Time 
(Rise and Fall) 
3 
50 
3 
50 
3 
50 
ns 


tCES 
CE2 Low Setup 
Time 
5 
- 
5 
- 
5 
- 
ns 
14 


tCEH 
CE2 
Low Hold Time 
5 
- 
5 
- 
5 
- 
ns 
14 


TC518128BPUBSPUBFUBFWUBFTL-70/80/10 
Static RAM TC518128BPUBSPUBFUBFWUBFTL-70U80U10L 


Notes: 


1) Stress greater than those listed under "Maximum 
Ratings" may cause permanent damage to the device. 


3) 1000 and IOOF4depend on the cycle time. 


4) 1000 depends on the output loading. Specified values are obtained with the outputs open. 


5) An initial pause of 1OO~ with high CE1 or low CE2 is required after power-up 
before proper device operation is achieved. 


7) Timing reference levels 


Input Levels 
V1H= 2.6V 
V1L=0.6V 


V1H= 2.4V 
V1L= 0.8V 


2.6v 


O.6V 


VOH = 2.2V 
VOL =0.8V 


INPUT REFERENCE 
LEVEL 
OUTPUT REFERENCE 


LEVEL 


9) teHZ, toHz, tWHz define the time at which the output achieves the open circuit condition and is not referenced to output 


voltage levels. 


10) For write cycles, the input data is latched at the earlier of RIW or CE1 rising edge (CE2 falling edge). Therefore, the 
input data must be valid during the setup time (tosw or tosd 
and hold time (tOHWor tOHd. 


11) All address inputs are latched at the falling edge of CE1 (rising edge of CE2). Therefore, all the address inputs must be 
valid during tASCand tAHc. 


12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition 
CE1 = V1Hor CE2 = V1L. 


Auto refresh 
: RFSH pulse width:::; tFAP(max.) 
Self refresh 
: RFSH pulse width ~ tFAS(min.) 


The timing parameter tFRSmust be met for proper device operation under the following conditions: 


• after self refresh 
• if RFSH = "L" after power-up 


V'H_~ 
V,L - 


V'H_ 
VIL - 


VIH_~ 
V,L - 


V'H_ 
V,L 
- 


14) The timings, teES (m~~ an~dtCEH(min.) must be met whe:ing 
~~~ a=Gnd 
CE2 as shown below. 


m 
VIL= 
V'L- 


V'H_ 
VIH 


CE2 
V,. - 
CE2 
VIL= 


- 
tat 
taM 


TC518128BPUBSPUBFUBFWUBFTL-70/80/10 
TC518128BPUBSPLlBFUBFWLlBFTL-70U80U10L 
Static RAM 


- 


toos 
toOH 
if 
tWCH 
~ 
r\ 
I 
tcwl 
I 
t~. 


~. 


I 
tosw 
tOHW 
teHC 
tosc 


DATA-IN 


p I 
tjtFO 
tFRS 
I 
tRHC 


A 
tFp 
7 "\ 
/ 


TC518128BPUBSPUBFUBFWUBFTL-70/80/10 
Static RAM TC518128BPUBSPUBFUBFWUBFTL-70U80U10L 


VIH 
AO- 
A16 
Vil 


V1H 
AO- 
Al6 
Vil _ 


~:HorL 


Nole: The device can be operated by cycling CE1 (or CE2) only provided that CE2 (or CE1) is connected to V1H (or VII..l. 


TC518128BPLJBSPLJBFLJBFWLJBFTL-70180/10 
TC518128BPLJBSPLJBFLJBFWLJBFTL-70LJ80LJ10L 
Static RAM 


~ 
VIH 
- 
vlL 
- 


VIH 
- 
RIW 
V1L 
- 


CE2 


VIH 
AO- 
A8 
VIL 


~ 
VIH 
- 


V1L 
- 


V1H - 
RIW 
VIL 
- 


TC518128BPUBSPUBFUBFWUBFTL-70/80/10 
Static 
RAM TC518128BPUBSPUBFUBFWUBFTL-70U80U10L 


V,H- 
m 
V,l- 


V'H_ 
CE2 
V,l- 


or 


V1H_ 
m 
V,l- 


VIH_ 
CE2 
V,l- 


V'H_ 
mH 
V,l- 


V,H- 
m 
V1l- 


V1H_ 
CE2 
V1l- 


or 


V'H_ 
m 
V1l- 


V1H_ 
CE2 
V,l- 


V,H_ 
mH 
V1l- 


VOH_ 
VOl-VaS 
VOl- 


Note: DE, RIW, AD - A 16 = V1H or V1l 


TOSHIBA 


Description 


The TC518128B-V 
is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518128B-V 


utilizes a one transistor 
dynamic 
memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power 
storage. The TC518128B-Voperates 
from a single power supply of 2.7 - 5.5V. Refreshing is supported 
by a refresh (RFSfi 
input 
which enables two types of refreshing - auto refresh and self refresh. The TC518128B-V 
features a static RAM-like interface with a 
write cycle in which the input data is written into the memory cell at the rising edge of RIW thus simplifying the microprocessor 
interface. 
The TC518128B-V 
is pin-compatible 
with the 1M bit CMOS static RAM JEDEC standard and is available in a 32-pin, 0.6 inch 


width plastic DIP,a small outline plastic flat package, and a 32-pin thin small outline plastic package (forward type). 


Features 
Pin Connection (TopView) 


• Organization: 
131,072 
words x 8 bits 


• Low voltage operation 
2.7V - 5.5V 


• Data retention supply voltage: 
2.7V - 5.5V 


• Fast access time 


TC518128B·V 
Family 


·70 
-80 
-10 


teEACE Access Time 
70ns 
80ns 
100ns 


toEANAccess Time 
25ns 
30ns 
40ns 


tRCCycle Time 
115ns 
130ns 
160ns 


Power Dissipation 
385mW 
330mW 
275mW 


Self Refresh Current 
15.5V 
50~ 


13.0V 
25~ 


• Auto refresh is supported 
by an internal refresh address 


counter 


• Self refresh is supported 
by an internal timer 


• Inputs and outputs 
TTL compatible 


• Refresh: 512 refresh cycles/8ms 


• Auto refresh power down feature 


• Pin compatible: 
1M SRAM (JEDEC) 


• Package 
- TC518128BPL: 
DIP32-P-600 


- TC518128BFL: 
SOP32-P-450 


- TC518128BFWL: 
SOP32-P-525 


- TC518128BFTL: 
TSOP32-P-0820 


RFSH 
A16 
Al4 
Al2 
A7 
A6 
AS 
A4 
A3 
A2 
Al 
AD 
1101 
1102 
1103 
GND 


11~IO 
1:[ 


TC518128BFTL 
( Forward) 


~~~ 
CE2 
RIW 
A13 
AS 
A9 
All 
OEm 
IIOB 
1107 
1106 
1105 
1104 


AO -A16 
Address Inputs 


RJW 
ReadlWrite Control Input 


OE 
Output Enable Input 


RFSH 
Refresh Input 


CE1, CE2 
Chip Enable Inputs 


1/01 -1/08 
Data InputslOutputs 


Voo 
Power 


GND 
Ground 


PIN NO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 


PIN NAME 
A11 
Ag 
As 
A13 
RJW 
CE2 
A1S 
Voo 
RFSH 
A16 
A14 
A12 
A7 
~ 
As 
A4 


PIN NO. 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 


PIN NAME 
A3 
A2 
A1 
Ao 
1/01 
1/02 
1/03 
GND 
1/04 
1/05 
1/06 
1/07 
1/08 
CE1 
AlO 
OE 


ROW 
ADDRESS 
BUFFER 
(9) 


1/01 


S 


1/08 


m 


CE2 


mFi 


OE 


REFRESH 
COUNTER( 
9) 


CLOCK 
GENERATOR 


~ 
CE1 
CE2 
OE 
R/W 
RFSH 
AO - A16 
1/01 - 8 
MOOE 


Read 
L 
H 
L 
H 
, 
V' 
OUT 


Write 
L 
H 
, 
L 
, 
V' 
IN 
CE only Refresh 
L 
H 
H 
H 
, 
V' 
HZ 


Auto/Self 
Refresh 
H 
, 
, 
, 
L 
, 
HZ 


Auto/Self 
Refresh 
, 
L 
, 
, 
L 
, 
HZ 


Standby 
H 
, 
, 
, 
H 
, 
HZ 


Standby 
, 
L 
, 
, 
H 
, 
HZ 


H 
= High level input (VIH) 


L 
= Low level input (VIU 
= V1H or V1L 
V* = At the falling edge of CE1 (CE2 = H) or the rising edge of CE2 (CE1 = L), all address inputs are latched. At all other times, the address inputs are .' •. 
HZ = High impedance 


SYMBOL 
ITEM 
RATING 
UNIT 
NOTES 


V1N 
Input Voltage 
-1.0 -7.0 
V 


VOUT 
Output 
Voltage 
-1.0 -7.0 
V 


Voo 
Power 
Supply 
Voltage 
-1.0-7.0 
V 


TOPR 
Operating 
Temperature 
0-70 
°C 
1 


TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TSOLDER 
Soldering 
Temperature· 
Time 
260·10 
°C· 
sec 


Po 
Power 
Dissipation 
600 
mW 


lOUT 
Short 
Circuit 
Output 
Current 
50 
mA 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


VIH 
Input 
High Voltage 
.. 
2.4 
- 
Voo + 1.0 
V 
2 


V1l 
Input 
Low Voltage 
-1.0 
- 
0.8 
V 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


70ns version 
- 
50 
70 


1000 


Operating 
Current 
(Average) 
80ns version 
- 
40 
60 
mA 
3,4 
CE1, CE2, Address 
cycling: 
tRC = tRC min. 
100ns version 
- 
35 
50 


IOOSl 


Standby 
Current 
- 
- 
1 
mA 
CE'f = VIH or CE2 = Vil. ~ 
= V1H 
, 


Standby 
Current 


IOOS2 
CE'f = Voo 
- 0.2V or CE2 = 0.2V, 
- 
35 
50 
~ 


RF'SR = Voo - 0.2V 


Self Refresh 
Current 
(Average) 


IOOFl 
CE'f = VIH or CE2 = Vll, 
- 
- 
1 
mA 


RFSH=Vll 


Self Refresh 
Current 
(Average) 


IOOF2 
CE'f = Voo 
- 0.2V or CE2 = 0.2V, 
- 
35 
50 
~ 


~=0.2V 
; 


IOOF3 


Auto 
Refresh 
Current 
(Average) 
- 
- 
2 
mA 
RFSH 
cycling: 
tFc = tFC min 


70ns version 
- 
50 
70 


IOOF4 


CE only 
Refresh 
Current 
(Average) 
80ns version 
- 
40 
60 
mA 
3 
CE'f, CE2, Address 
cycling: 
tRC = tRC min. 


100ns 
version 
- 
35 
50 


II(l) 


Input 
Leakage 
Current 
- 
- 
±10 
~ 
OV $; V1N $; Voo, All other 
Inputs 
not under 
test = OV 


Output 
Leakage 
Current 


lOll) 
Output 
Disabled 
(CE'f = VIH or CE2 = Vil 
or CE = VIH or RIW = VILl, 
- 
- 
±10 
~ 


OV $; VOUT $; Voo 


VOH 
Output 
High Level 
2.4 
- 
- 
V 
IOH = -1.0 mA 
,. 


VOL 
Output 
Low Level 
- 
- 
0.4 
V 
IOl=2.1mA 


Note: 
~1 
and IOOF1with CE1 = VIH (CE2 = V1U. the specified limits are guaranteed under the condition CE2 = V1Hor CE2 = V1L 
(CEl 
=V1H or CE1 = V1U. 


~S2 
and IODF2with CE1 ~ Voo' 
O.2V (CE2 ,; O.2V). the specified limITSare guaranteed under the condITion CE2 ~ Voo - O.2V or CE2 ,; O.2V 
(CE1 ~ Voo - O.2V or CE1 ,; O.2V). 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 


CI1 
Input Capacitance 
(AO - A 16) 
- 
5 


CI2 
Input Capacitance 
(CE'f. CE2. CE, RIW, ~) 
- 
7 
pF 


CIO 
InpuVOutput 
Capacitance 
- 
7 


·70 
·80 
·10 


SYMBOL 
PARAMETER 
UNIT 
NOTES 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Random 
Read, 
Write 
Cycle 
Time 
115 
- 
130 
- 
160 
- 
- 


tRMw 
Read 
Modify 
Write 
Cycle 
Time 
160 
- 
180 
- 
220 
- 
- 


teE 
CE Pulse 
Width 
70 
10,000 
80 
10,000 
100 
10,000 
13 
- 


tp 
CE Precharge 
Time 
35 
- 
40 
- 
50 
- 
- 
tCEA 
CE Access 
Time 
- 
70 
- 
80 
- 
100 


tOEA 
DE Access 
Time 
- 
25 
- 
30 
- 
40 


tCLZ 
CE to Output 
in Low -Z 
20 
- 
20 
- 
20 
- 


toLZ 
DE to Output 
in Low -Z 
0 
- 
0 
- 
0 
- 


tWLZ 
Output 
Active 
from 
End of Write 
0 
- 
0 
- 
0 
- 


tCHZ 
Chip 
Disable 
to Output 
in High-Z 
0 
20 
0 
20 
0 
25 
9 


10HZ 
DE Disable 
to Output 
in High-Z 
0 
20 
0 
20 
0 
25 
9 


tWHZ 
Write 
Enable 
to Output 
in High-Z 
0 
25 
0 
25 
0 
30 
9 


toos 
DE Output 
Disable 
Setup 
Time 
0 
- 
0 
- 
0 
- 


looH 
OE Output 
Disable 
Hold Time 
10 
- 
10 
- 
10 
- 


tRcs 
Read 
Command 
Setup 
Time 
0 
- 
0 
- 
0 
- 


tRCH 
Read 
Command 
Hold Time 
0 
- 
0 
- 
0 
- 


ns 
twP 
Write 
Pulse 
Width 
20 
- 
25 
- 
30 
- 


tWCH 
Write 
Command 
Hold Time 
35 
10,000 
40 
10,000 
50 
10,000 


tCWL 
Write 
Command 
to CE Lead Time 
20 
10,000 
25 
10,000 
30 
10,000 


tosw 
Data 
Setup 
Time from RNJ 
15 
- 
20 
- 
25 
- 
10 


tosc 
Data Setup 
Time from 
CE 
15 
- 
20 
- 
25 
- 
10 


tOHW 
Data 
Hold Time from RNJ 
0 
- 
0 
- 
0 
- 
10 


toHc 
Data Hold Time from 
CE 
0 
- 
0 
- 
0 
- 
10 


tASC 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 
11 


tAHC 
Address 
Hold Time 
20 
- 
25 
- 
30 
- 
11 


tRHC 
RFSH 
Command 
Hold Time 
15 
- 
15 
- 
15 
- 


tFC 
Auto 
Refresh 
Cycle 
Time 
115 
- 
130 
- 
160 
- 


tRFO 
RFSH 
Delay 
Time from 
CE 
35 
- 
40 
- 
50 
- 


tFAP 
RFSH 
Pulse 
Width 
(Auto 
Refresh) 
30 
8,000 
30 
8,000 
30 
8,000 
12 


tFP 
RFSH Precharge 
Time 
30 
- 
30 
- 
30 
- 
12 


tFAS 
RFSH 
Pulse 
Width 
(Self Refresh) 
8,000 
- 
8,000 
- 
8,000 
- 
12 


tFRS 
CE Delay Time from 
RFSH 
(Self Refresh) 
160 
- 
160 
- 
190 
- 
12 


tREF 
Refresh 
Period 
(512 cycles, 
AO - A8) 
- 
8 
- 
8 
- 
8 
ms 


tT 
Transition 
Time 
(Rise and Fall) 
3 
50 
3 
50 
3 
50 


tCES 
CE2 
Low Setup 
Time 
5 
- 
5 
- 
5 
- 
ns 
14 


tCEH 
CE2 Low Hold Time 
5 
- 
5 
- 
5 
- 
14 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


Voo 
Power 
Supply 
Voltage 
2.7 
3.0 
3.3 
V 


V1H 
Input 
High Voltage 
Voo 
- 0.2V 
- 
Voo+1.0V 
V 
2 


V1L 
Input 
Low Voltage 
-0.5 
- 
0.2 
V 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


1000 
Operating 
Current 
(Average) 
- 
15 
20 
mA 
3,4 
CE1, CE2, Address 
cycling: 
tRC = tRC min. 


'OOS2 
Standby 
Current 
. 
- 
15 
25 
IJA 


IOOF2 
Self Refresh 
Current 
(Average) 
- 
15 
25 
IJA 


IOOF3 


Auto 
Refresh 
Current 
(Average) 
- 
- 
2 
mA 
RFSH 
cycling: 
tFC = tFC min 


IOOF4 
CE only 
Refresh 
Current 
(Average) 
- 
15 
20 
mA 
3 
CE1, CE2, Address 
cycling: 
tRc = tRc min. 


II(L) 
Input Leakage 
Current 
- 
- 
±10 
IJA 
OV ::; V1N ::; Voo, All other 
Inputs 
not under 
test = OV 


IO(L) 


Output 
Leakage 
Current 
- 
- 
±10 
IJA 
Output 
Disable, 
OV::; VOUT::; Voo 


IOH = -1mA 
2.4 
- 
- 


VOH 
Output 
High level 
V 
IOH = -1001JA 
Voo - 0.2V 
- 
- 


IOL=2.1mA 
- 
- 
0.4 
VOL 
Output 
Low Level 
V 
IOL = 1001JA 
- 
- 
0.2 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 
NOTES 


tRC 
Random 
Read, 
Write 
Cycle 
Time 
240 
- 
- 
tRMW 
Read 
Modify 
Write 
Cycle 
Time 
320 
- 
- 
teE 
CE Pulse Width 
150 
10,000 
13 
- 
tp 
CE Precharge 
Time 
80 
- 


tCEA 
CE Access 
Time 
- 
150 


IoEA 
OE Access 
Time 
- 
80 


tCLl 
CE to Output 
in Low -Z 
. 
20 
- 


loll 
OE to Output 
in Low -Z 
5 
- 


tWLl 
Output 
Active 
from 
End of Write 
5 
- 


tCHZ 
Chip 
Disable 
to Output 
in High-Z 
0 
30 
9 


10HZ 
OE Disable 
to Output 
in High-Z 
0 
30 
9 


tWHZ 
Write 
Enable 
to Output 
in High-Z 
0 
40 
9 


Ioos 
OE Output 
Disable 
Setup 
Time 
0 
- 


tOOH 
OE Output 
Disable 
Hold Time 
10 
- 


tRCS 
Read 
Command 
Setup 
Time 
0 
- 


tRCH 
Read 
Command 
Hold Time 
0 
- 
ns 
twP 
Write 
Pulse 
Width 
35 
- 


tWCH 
Write 
Command 
Hold Time 
70 
10,000 


tcwL 
Write 
Command 
to CE Lead Time 
35 
10,000 


tosw 
Data Setup 
Time from 
RJW 
30 
- 
10 


tosc 
Data 
Setup 
Time from 
CE 
30 
- 
10 


tOHW 
Data 
Hold Time from 
RJW 
0 
- 
10 


tOHC 
Data 
Hold Time from CE 
0 
- 
10 


tASC 
Address 
Setup 
Time 
0 
- 
11 


tAHC 
Address 
Hold Time 
35 
- 
11 


tRHC 
RFSH 
Command 
Hold Time 
15 
- 


tFC 
Auto 
Refresh 
Cycle 
Time 
240 
- 


tRFO 
RFSH 
Delay 
Time from 
CE 
80 
- 


tFAP 
RFSH 
Pulse 
Width 
(Auto 
Refresh) 
50 
8,000 
12 


tFP 
RFSH 
Precharge 
Time 
50 
- 
12 


tFAS 
RFSH 
Pulse 
Width 
(Self Refresh) 
8,000 
- 
12 


tFRS 
CE Delay Time from RFSH 
(Self Refresh) 
300 
- 
12 


tREF 
Refresh 
Period 
(512 cycles, 
AO - A8) 
- 
8 
ms 


tT 
Transition 
Time 
(Rise and Fall) 
3 
50 


teES 
CE2 Low Setup 
Time 
10 
- 
ns 
14 


teEH 
CE2 Low Hold Time 
10 
- 
14 


Timing Reference Levels: 
Input Reference Levels: 
1.5V/1.5V 


Output Reference Levels: 
1.5V11.5V 


Notes: 


1) Stress greater than those listed under "Maximum 
Ratings" may cause permanent damage to the device. 


4) 1000 depends on the output loading. Specified values are obtained with the outputs open. 


5) An initial pause of 100lJS with high CE1 or low CE2 is required after power-up 
before proper device operation 
is achieved. 


7) Timing reference levels 
Input Levels 
V1H= 2.6V 
V1L= O.6V 


V1H= 2.4V 
V1L=O.8V 


VOH= 2.2V 
VOL = O.8V 


2.6v 


O.6V 


INPUT REFERENCE 
LEVEL 
OUTPUT REFERENCE 
LEVEL 


9) teHZ. 10HZ.tWHZdefine the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 


10) For write cycles, the input data is latched at the earlier of RNV or CE1 rising edge (CE2 falling edge). Therefore, the input 
data must be valid during the setup time (losw or toscl and hold time (tOHWor tOHcl. 


11) All address inputs are latched at the falling edge of CE1 (rising edge of CE2). Therefore, all the address inputs must be valid 
during tASe and tAHc, 


12) The two refresh operations. auto refresh and self refresh. are defined by the RFSH pulse width under the condition 


CE1 = V1Hor CE2 = V1L. 


Auto refresh 
: RFSH pulse width 
:0; tFAP(max.) 
Self refresh 
: RFSH pulse width ~ tFAS(min.) 


The timing parameter tFRSmust be met for proper device operation under the following conditions: 
• after self refresh 
• if RFSH = "L" after power-up 


VIH_~ 
VIL - 


VIH_ 


V'L - 


VIH_~ 
VIL 
- 


V'H_ 


VIL 
- 


14) The timings. teES (min.) and teEH (min.) must be met when using CE1 and CE2 as shown below. 
:~~~-i- 
:;~~--r 
8=-:- 
~ 


SYMBOL 
PARAMmR 
MIN. 
TYP. 
MAX. 
UNIT 


VOH 
Data 
Retention 
Supply 
Voltage 
2.7 
- 
5.5 
V 


I VOH = 3.0V 
- 
15 
25 
IOOF2 
Self Refresh 
Current 
J.1A 
I VOH = 5.5V 
- 
35 
50 


tR 
Recovery 
Time 
5 
- 
- 
ms 


Voo 


4.5V 


VDD 
VOH 


GND 


V1H 


mH 


GND 


---------~,-----------------, ---------- 
------_._---- 
._._._._._---- 


DATA 
RETENTION MODE 


tRFn 
(SELF 
REFRESH) 
t ••• 
, 


Ons min. 
tR 


SO.2V 


Ir--l 
,.---, 


o=voo - 
O.2V 
-------., 
~------- 
I 
\ 


CE2 0=Voo - 
O.2V or CE2 S O.2V 


~ 


\ 
I 
-------- 
r- 
Ir--l ------- 


SO.2V 


Notes: 
OE, RIW, AO - A 16 = V1H or V1L 


IOOF1 
is applicable when RFSH = V1L (max.), CE1 = V1H (min.), CE2 = V1L (max.). 


VIH - 
AO- 
A16 Vll 


Of 
VIH - 


Vll 
- 


V'H - 
RJW 
Vll 
- 


VIH 
- 
VOI-V08 
Vll _ 


~:HorL 


Note: The device can be operated by cycling GEl (or GE2) only provided that GE2 (or GEl) is connected to V1H (or V1l). 


VIH 
AO- 
A16 
V1l 
_ 


r 
N 


I/Ol-V08 
LouT 


Write Cycle 3 (OE Fixed Low) 


ill 
V1H - 


V1l 
- 


eE2 


AO- 
A16 


~ 
V1H - 


Vil 
- 


tRCS 


V1H - 
rvw 
V'l 
- 
r 
N 
V'H - 


V'l 
- 
1/01-1/08 


LOUT 
VOH- 


VOl- 


V'H - 
~Vll- 


~:HorL 


Note: 
The 
device 
can 
be operated 
by cycling 
CEl 
(or CE2) only 
provided 
that 
CE2 
(or CE1) 
is connected 
to V1H (or V1U. 


m 
VIH 
- 


Vil 
- 


eE2 


VIH 
AO- A16 Vil 


N 
VIH 
- 


V1l 
- 


VIH 
- 
RI'N 
VIL 
- 


N 
VlH 
- 


Vil 
- 


VIH 
- 
RI'N 
V1l 
- 


VIH 
- 
l(FSH 
V 
1L 
_ 


Note: A9 - A16 = V1H or V1L 


V1H- 
m 
Vll- 


V1H_ 


CE2 
V1l- 


or 


m 
VIH_ 


Vll- 


V1H_ 
CE2 
V1l- 


1mR 


V1H_ 


Vll- 


VOl-VOl 
VOH_ ------------------ 
VOl- 


Note: OE, RIW. AO - A 16 = V1H or V1L 


self Refresh 


VIH- 
m 
VIL- 


V1H_ 
CE2 
V1l- 


or 


m 


V1H_ 


V1l- 


VIH_ 
CE2 
V1l- 


1mR 
VIH_ 


Vll- 


VOH_ 
VOl-VOl 
------------------ 
VOl- 


Note: DE, RIW. AO - A16 = V1H or V1L 


- 
-------~ 


Zo 
3.9V 


Oi 


1000n 
-I 
+ 
-2 


i'·'1 


Voo 
10JlF 
- 
47J1F 


~ 
S~~m 


O.IJ1F 


Nicd 
X3 
3.6V1 


GNO 


*1 : Ceramic condenser 
*2: Tantalum condenser 
(A large bypass condenser 
is preferable to absorb noise when the power supply is switched.) 


This circuit does not have memory protection. Therefore. rapid turnoff of the power supply must be avoided. Enter the self 
Refresh mode before changing to the battery backup power supply. 


TOSHIBA 


TC518128CPL/CSPL/CFL/CFWL/CFIL-70/80/10 
TC518128CPL/CSPL/CFL/CFWL/CFIL-70L/80L/I0L 


Description 


The TC518128C 
is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518128C 
utilizes 


a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power storage. The 
TC518128C 
operates from a single 5V power supply. Refreshing is supported 
by a refresh (RFSH) input which enables two types of 


refreshing - auto refresh and self refresh. The TC518128C 
features a static RAM-like interface with a write cycle in which the input 
data is written into the memory cell at the rising edge of RIW thus simplifying the microprocessor 
interface. 


The TC518128C 
is pin-compatible 
with the 1M bit CMOS static RAM JEDEC standard and is available in a 32-pin, 0.6 inch and 
0.3 inch width plastic DIP,a small outline plastic flat package, and a 32-pin thin small outline plastic package (forward type). 


Features 


• Organization: 
131,072 
words x 8 bits 


• Single 5V power supply 


• Fast access time 


TC518128C Fami Iy 


·70 
·80 
·10 


teEA CE Access 
Time 
70ns 
80ns 
100ns 


toEA OE Access 
Time 
25ns 
30ns 
40ns 


tRC Cycle Time 
115ns 
130ns 
160ns 


Power 
Dissipation 
385mW 
330mW 
275mW 


Self Refresh 
Current 
1OOIlA (L version) 
501lA (LL version) 


• Auto refresh is supported 
by an internal refresh address 
counter 


• Self refresh is supported 
by an internal timer 


• Inputs and outputs 
TIL 
compatible 


• Refresh: 512 refresh cycles/8rns 


• Auto refresh power down feature 


• Pin compatible: 
1M SRAM (JEDEC) 


• Package 
- TC518128CPL 
- TC518128CFL 
• TC518128CSPL 
- TC518128CFWL 
- TC518128CFTL 


: DIP32-P-600 
: SOP32-P-450 
: DIP32-P-300 
: SOP32-P-525 
: TSOP32-P-0820 


RFSH 
Al6 
AI4 
Al2 
A7 
A6 
AS 
A4 
A3 
A2 
AI 
AO 
VOl 
1102 
V03 
GNO 


V 
A~ 
CE2 
R/W 
All 
A8 
A9 
All 
N 
!.!9 
CEI 
V08 
V07 
V06 
V05 
\104 


]0 
I:~ 


TC518128CFTL 
( Forward) 


AO -A16 
Address 
Inputs 


R/W 
Read/Write 
Control 
Input 


OE 
Output 
Enable 
Input 


RFSH 
Refresh 
Input 


CE1, 
CE2 
Chip 
Enable 
Inputs 


1/01 - 1/08 
Data 
InputS/Outputs 


VDD 
Power 


GND 
Ground 


PINNO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 


PIN NAME 
All 
Ag 
As 
A13 
R/W 
CE2 
A1S 
VDD 
RFSH 
A16 
A14 
A12 
A7 
As 
As 
A4 


PINNO. 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 


PIN NAME 
A3 
A2 
Al 
Ao 
1/01 
1/02 
1/03 
GND 
1/04 
1/05 
1/06 
1/07 
1/08 
CE1 
AlO 
OE 


TC518128CPLJCSPLJCFLJCFWLJCFTL-70/80/10 
TC518128CPLJCSPLJCFLJCFWLJCFTL-70LJ80LJ10L 
Static RAM 


ROW 
ADDRESS 
BUFFER (9) 


m 


CE2 


REFRESH 
COUNTER( 9) 


CLOCK 
GENERATOR 
REFRESH 
CONTROLLER 


~N 
CE1 
CE2 
OE 
R/W 
RFSH 
AO - A16 
1/01 - 8 
MOOE 


Read 
L 
H 
L 
H 
, 
V' 
OUT 


Write 
L 
H 
, 
L 
, 
V' 
IN 


CE only Refresh 
L 
H 
H 
H 
, 
V' 
HZ 


Auto/Self 
Refresh 
H 
, 
, 
, 
L 
, 
HZ 


Auto/Self 
Refresh 
, 
L 
, 
, 
L 
, 
HZ 


Standby 
H 
, 
, 
, 
H 
, 
HZ 


Standby 
, 
L 
, 
, 
H 
, 
HZ 


H 
= High level input (VIH) 
L 
= Low level input (VIJ 
= V1H or V1L 
V' 
= At the falling edge of CE1 (CE2 = H) or the rising edge of CE2 (CE1 = L), all address inputs are latched. At all other times, the address inputs are "'. 


HZ = High impedance 


SYMBOL 
ITEM 
RATING 
UNIT 
NOTES 


VIN 
Input Voltage 
-1.0 - 7.0 
V 


VOUT 
Output 
Voltage 
-1.0 -7.0 
V 


Voo 
Power 
Supply 
Voltage 
-1.0 -7.0 
V 


TOPR 
Operating 
Temperature 
0-70 
°C 
1 


TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TSOLOER 
Soldering 
Temperature· 
Time 
260·10 
°C· sec 


Po 
Power 
Dissipation 
600 
mW 


lOUT 
Short 
Circuit 
Output 
Current 
50 
mA 


TC518128CPLJCSPLJCFLJCFWLJCFTL-70/8011 
0 
Static RAM TC518128CPLJCSPLJCFLJCFWLJCFTL-70LJ80LJ10L 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


VIH 
Input 
High Voltage 
2.4 
- 
Voo + 1.0 
V 
2 


VIL 
Input 
Low Voltage 
-1.0 
- 
0.8 
V 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


70ns version 
- 
50 
70 


1000 
Operating 
Current 
(Average) 
80ns version 
- 
40 
60 
mA 
3,4 


CE1, CE2, Address 
cycling: 
tRc = tRC min. 


100ns version 
- 
35 
50 


IOOS1 
Standby 
Current 
- 
- 
1 
mA 
m = VIH or CE2 = VIL, RFSH 
= VIH 


Standby 
Current 
L version 
- 
50 
100 
!!A 


IOOS2 
CE1 = Voo - 0.2V or CE2 = 0.2V, 


LL version 
35 
50 
!!A 
RFSR = Voo 
- 0.2V 
- 


Self Refresh 
Current 
(Average) 


IOOF1 
CE1 = VIH or CE2 = VIL, 
- 
- 
1 
mA 


RFSH 
=VIL 


Self Refresh 
Current 
(Average) 
L version 
- 
50 
100 
!!A 


IOOF2 
CE1 = Voo - 0.2V or CE2 = 0.2V, 
LL version 
35 
50 
!!A 
RFSH 
=0.2V 
- 


IOOF3 


Auto 
Refresh 
Current 
(Average) 
- 
- 
2 
mA 
RFSH 
cycling: 
tFC = tFC min 


70ns version 
- 
50 
70 


IOOF4 


CE only 
Refresh 
Current 
(Average) 
80ns version 
- 
40 
60 
mA 
3 
<::8, CE2, Address 
cycling: 
tRC = tRC min. 


100ns version 
- 
35 
50 


II(L) 


Input Leakage 
Current 
- 
- 
±10 
!!A 
OV S VIN S Voo, All other 
Inputs 
not under 
test = OV 


Output 
Leakage 
Current 


IO(L) 
Output 
Disabled 
(CE1 = VIH or CE2 = V1Lor OE = V1H or RJIN = Vld, 
- 
- 
±10 
!!A 
OV S VOUT S Voo 


VOH 
Output 
High Level 
2.4 
- 
- 
V 
IOH = -1mA 


VOL 
Output 
Low Level 
- 
- 
0.4 
V 
IOL = 2.1mA 


Note; 
For 10051 and...!llilF1with CE1 = V1H(CE2 = V1U, the specified limits are guaranteed under the condrtion CE2 = V1Hor CE2 = V1L 
(CE1 =V1Hor CE1 = V1U. 
For IDDS2 and IDDF2 with CE1 "VDD 
- O.2V (CE2 S O.2V), the specified limits are guaranteed under the condition CE2 "VDD 
- O.2V or CE2 S O.2V 
(CE1 "VDD 
- O.2V or CE1 S O.2V). 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 


CI1 
Input Capacitance 
(AO - A16) 
- 
5 


CI2 
Input Capacitance 
(CE1, CE2, N, 
RIW, RFSH) 
- 
7 
pF 


CIO 
Input/Output 
Capacitance 
- 
7 


TC518128CPUCSPUCFUCFWUCFTL-70/8011 
0 
TC518128CPUCSPUCFUCFWUCFTL-70U80U10L 
Static RAM 


-70 
-80 
-10 


SYM80L 
PARAMETER 
UNIT 
NOTES 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRc 
Random 
Read, 
Write 
Cycle 
Time 
115 
- 
130 
- 
160 
- 
- 


tRMW 
Read 
Modify 
Write 
Cycle 
Time 
160 
- 
180 
- 
220 
- 
- 


tCE 
CE Pulse 
Width 
70 
10,000 
80 
10,000 
100 
10,000 
13 
- 


tp 
CE Precharge 
Time 
35 
- 
40 
- 
50 
- 
- 


lcEA 
CE Access 
Time 
- 
70 
- 
80 
- 
100 


OE Access 
Time 
- 


IoEA 
- 
25 
- 
30 
- 
40 
- 


tcu 
CE to Output 
in Low -Z 
20 
- 
20 
- 
20 
- 
OE to Output 
in Low -Z 
- 


Iou 
0 
- 
0 
- 
0 
- 
- 


twu 
Output 
Active 
from 
End of Write 
0 
- 
0 
- 
0 
- 


tCHZ 
Chip 
Disable 
to Output 
in High-Z 
0 
20 
0 
20 
0 
25 
9 


10HZ 
OE Disable 
to Output 
in High-Z 
0 
20 
0 
20 
0 
25 
9 


tWHZ 
Write 
Enable 
to Output 
in High-Z 
0 
25 
0 
25 
0 
30 
9 


OE Output 
Disable 
Setup 
Time 
- 


toos 
0 
- 
0 
- 
0 
- 


OE Output 
Disable 
Hold Time 
- 


tOOH 
10 
- 
10 
- 
10 
- 
- 
tRCS 
Read 
Command 
Setup 
Time 
0 
- 
0 
- 
0 
- 
- 


tRCH 
Read 
Command 
Hold Time 
0 
- 
0 
- 
0 
- 


ns 
twP 
Write 
Pulse 
Width 
20 
- 
25 
- 
30 
- 


tWCH 
Write 
Command 
Hold Time 
35 
10,000 
40 
10,000 
50 
10,000 


tCWL 
Write 
Command 
to CE Lead Time 
20 
10,000 
25 
10,000 
30 
10,000 


tosw 
Data Setup 
Time from 
RIW 
15 
- 
20 
- 
25 
- 
10 


tosc 
Data Setup 
Time from 
CE 
15 
- 
20 
- 
25 
- 
10 


tOHW 
Data Hold Time from 
RIW 
0 
- 
0 
- 
0 
- 
10 


tOHC 
Data 
Hold Time from 
CE 
0 
- 
0 
- 
0 
- 
10 


tASC 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 
11 


tAHC 
Address 
Hold Time 
20 
- 
25 
- 
30 
- 
11 


tRHC 
RFSH 
Command 
Hold Time 
15 
- 
15 
- 
15 
- 


tFC 
Auto 
Refresh 
Cycle 
Time 
115 
- 
130 
- 
160 
- 


tRFO 
RFSH 
Delay 
Time from 
CE 
35 
- 
40 
- 
50 
- 


tFAP 
RFSH 
Pulse 
Width 
(Auto 
Refresh) 
30 
8,000 
30 
8,000 
30 
8,000 
12 


tFP 
RFSH 
Precharge 
Time 
30 
- 
30 
- 
30 
- 
12 


tFAS 
RFSH 
Pulse 
Width 
(Self Refresh) 
8,000 
- 
8,000 
- 
8,000 
- 
12 


tFRS 
CE Delay Time from 
RFSH 
(Self Refresh) 
160 
- 
160 
- 
190 
- 
12 


tREF 
Refresh 
Period 
(512 cycles, 
AO - A8) 
- 
8 
- 
8 
- 
8 
ms 


tT 
Transition 
Time 
(Rise and Fall) 
3 
50 
3 
50 
3 
50 
ns 


tCES 
CE2 Low Setup 
Time 
5 
- 
5 
- 
5 
- 
ns 
14 


tCEH 
CE2 Low Hold Time 
5 
- 
5 
- 
5 
- 
ns 
14 


TC518128CPLlCSPLlCFLlCFWLlCFTL· 
70/80/10 
Static RAM 
TC518128CPLlCSPLlCFLlCFWLlCFTL-70Ll80Ll10L 


Notes: 


1) Stress greater than those listed under "Maximum 
Ratings" may cause permanent damage to the device. 


4) 1000 depends on the output loading. Specified values' are obtained with the outputs open. 


5) An initial pause of 1OOllS with high CE1 or low CE2 is required after power-up 
before proper device operation is achieved. 


7) Timing reference levels 
Input Levels 
V1H= 2.6V 
V1L=0.6V 


V1H= 2.4V 
V1L=0.8V 


2.6V 


O.6V 


VOH = 2.2V 
VOL = 0.8V 


INPUT REFERENCE 
LEVEL 
OUTPUT REFERENCE 


LEVEL 


9) teHZ, toHZ' tWHZdefine the time at which the output achieves the open circuit condition and is not referenced to output 


voltage levels. 


10) For write cycles, the input data is latched at the earlier of RNJ or CE1 rising edge (CE2 falling edge). Therefore, the 
input data must be valid during the setup time (tosw or tosd 
and hold time (tOHWor toHd. 


11) All address inputs are latched at the falling edge of CE1 (rising edge of CE2). Therefore, all the address inputs must be 
valid during tASCand tAHc. 


12~ 
two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition 


CE1 = V1Hor CE2 = V1L. 


Auto refresh 
: RFSH pulse width S;tFAP(max.) 
Self refresh 
: RFSH pulse width ~ tFAS(min.) 


The timing parameter tFRSmust be met for proper device operation under the following conditions: 


• after self refresh 
• if RFSH = "L" after power-up 


VIH_~ 
VIL 
- 


V'H_ 


V'L 
- 


VIH_~ 
V'L - 


V'H_ 


VIL - 


TC518128CPUCSPUCFUCFWUCFTL-70/80/10 
TC518128CPUCSPUCFUCFWUCFTL-70U80U10L 
Static RAM 


- 


toos 
•. 
lOOH 
if 
tWCH 
\. 
~. 
"I 
tWg 
':1." 
k' 


tosw 
tOHW 
toHC 
tosc 
~ 


DATA-IN 


tRHC 
'tFP I. 
tRFO 
tFRS 
I 


A': 
tFp 
7 "\ 
/ ,. 
'\ 


TC518128CPUCSPUCFUCFWUCFTL-70/8011 
0 


Static RAM TC518128CPUCSPUCFUCFWUCFTL·70U80U10L 


V'H - 
rN 
V,L_ 


V01-V08 
LOUT 
VOH- 
VOL- 


~:HorL 


Note: The device can be operated by cycling CEl 
(or CE2) only provided that CE2 (or CE1) is connected to V'H (or V,u. 


TC518128CPLlCSPLlCFLlCFWLlCFTL-70/8011 
0 
TC518128CPLlCSPLlCFLlCFWLlCFTL-70Ll80Ll10L 
Static RAM 


V1H 
AO- 
A16 
VIL 


M 


VIH 
- 


V1L 
- 


V1H - 
RJW 
VIL 
- 


V1H 
- 


~VIL- 


Note: A9 - A16; 
V1H orV1L 


TC518128CPUCSPUCFUCFWUCFTL-7018011 
0 


Static 
RAM TC518128CPUCSPUCFUCFWUCFTL-70U80U10L 


VIH- 
m 
V1L- 


VIH_ 
CE2 
VII.- 


or 


V1H_ 
m 
VIL- 


VIH_ 
CE2 
VIL- 


mFi 
VIH_ 


V1L- 


VOI-V08 
VoH_ ----------------- 
VOL- 


VIH- 
m 
VIL- 


V1H_ 
CE2 
V1L- 


or 


m 
VIH_ 


V1L- 


V1H_ 
CE2 
VIL- 


mH 
VIH_ 


VIL- 


VOH 
VOI-V08 
- 
----------------- 
OPEN 


VOL- 


Note: OE, RIW, AD - A16 = V1H or V1L 


Static RAM 


Notes 


TOSHIBA 
TC518129AP / ASP/ AF/ AFW-80/10/12 
TC518129APL/ ASPL/ AFL/ AFWL8O/10/12 
TC518129AFTL80/10/12 


Description 


The TC518129A 
is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518129A 
utilizes 


a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power storage. The 
TC518129A 
operates from a single 5V power supply. Refreshing is supported 
by a refresh (RFSH) input which enables two types of 
refreshing - auto refresh and self refresh. The TC518129A 
features a static RAM-like interface with a write cycle in which the input 


data is written into the memory cell at the rising edge of RNV thus simplifying the microprocessor 
interface. 
A CS standby mode interface is incorporated in the TC518129A 
family, with the CE2 pin in the TC518128A 
family changed to a 


CS pin. The TC518129A 
is available in a 32-pin, 0.6 inch and 0.3 inch width plastic DIP,a small outline plastic flat package, 
and a 
32-pin thin small outline plastic package 
(forward type). 


Features 


• Organization: 
131,072 words x 8 bits 


• Single 5V power supply 


• Fast access time 


TC518129A Family 


-80 
-10 
-12 


teEAcr Access Time 
80ns 
lOOns 
120ns 


toEA~ 
Access Time 
35ns 
40ns 
50ns 


tRCCycle Time 
130ns 
160ns 
190ns 


Power Dissipation 
385mW 
330mW 
275mW 


Self Refresh Current 
1mAl2001lA (L version) 


• Auto refresh is supported by an intemal refresh address counter 


• Self refresh is supported 
by an internal timer 


• Inputs and outputs TTL compatible 


• Refresh: 512 refresh cycles/8ms 


• Auto refresh power down feature 


• Package 
- TC518129AP/APL 
- TC518129AF/AFL 
- TC518129ASP/ASPL 
- TC518129AFW/AFWL 
- TC518129AFTL 


: DIP32-P-600 
: SOP32-P-450 
: DIP32-P-300 
: SOP32-P-525 
: TSOP32-P-0820 


RF'SH 
A16 
A14 
AU 
A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 
1101 
1102 
1103 
GND 


x~~ 
CS 
RIW 
A13 
A8 
A9 
all 
OE 
~o 
1108 
1107 
1106 
1105 
1104 


]0 
I:~ 


TC518129AFTL 
(Forward) 


AO -A16 
Address Inputs 


RJW 
ReadlWrite Control Input 


~ 
Output Enable Input 
Rrn1 
Refresh Input 
cr 
Chip Enable Input 


CS 
Chip Select Input 


1/01 - 1/08 
Data Inputs/Outputs 
Voo 
Power 


GND 
Ground 


PIN NO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 


PIN NAME 
All 
Ag 
As 
A13 
RJW 
CS 
AIS 
Voo 
~ 
A16 
A14 
A12 
A7 
As 
As 
A4 
PIN NO. 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 


PIN NAME 
A3 
A2 
Al 
Ao 
1/01 
1/02 
1/03 
GND 
1/04 
1105 
1106 
1/07 
1/08 
cr 
A10 
~ 


TC518129AP/ 
ASP/ AF/ AFW-80/1 0/12 
TC518129APU 
ASPU AFU AFWUAFTL-80/1 
0/12 


ROW 
ADDRESS 
BUFFER (9) 


1/01 
\ 
1/08 


REFRESH 
COUNTER( 9) 


CLOCK 
GENERATOR 


~ 
CE 
CS 
OE 
RIW 
RFSH 
AO - A16 
1101 - 8 
MODE 


Read 
L 
H 
L 
H 
· 
V· 
OUT 


Write 
L 
H 
· 
L 
· 
V· 
IN 
cr only 
Refresh 
L 
H 
H 
H 
· 
V· 
HZ 


CS Standby 
L 
L 
· 
· 
· 
· 
HZ 


Auto/Selt 
Refresh 
H 
. 
· 
· 
L 
· 
HZ 


Standby 
H 
. 
· 
· 
H 
· 
HZ 


H 
= High level input (VIH) 


L 
= Low level input (VIL! 
= VIH orVIL 
V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are """. 
HZ = High impedance 


SYMBOL 
ITEM 
RATING 
UNIT 
NOTES 


VIN 
Input Voltage 
-1.0 - 7.0 
V 


VOUT 
Output 
Voltage 
-1.0 -7.0 
V 


Voo 
Power 
Supply 
Voltage 
-1.0 - 7.0 
V 


TOPR 
Operating 
Temperature 
0-70 
°C 
1 
TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TSOLOER 
Soldering 
Temperature· 
Time 
260 ·10 
°C· 
sec 


Po 
Power 
Dissipation 
600 
mW 


lOUT 
Short 
Circuit 
Output 
Current 
50 
mA 


TC518129API 
ASPI AFI AFW-80/1 
0/12 
TC518129APLI 
ASPLI AFLI AFWLI AFTL-80/1 
0/12 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input 
High Voltage 
2.4 
- 
Voo+1.0 
V 
2 


V1l 
Input 
Low Voltage 
-1.0 
- 
0.8 
V 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


80ns version 
- 
50 
70 


1000 
Operating 
Current 
(Average) 
1OOns version 
- 
40 
60 
mA 
3,4 
cr, 
Address 
cycling: 
tRC = tRC min. 
120ns version 
- 
35 
50 


Standby 
Current 
Normal 
version 
- 
- 
2 
IOOSl 
cr 
= V1H.RrSH = V1H 
mA 
L version 
- 
- 
1 


Standby 
Current 
Normal 
version 
- 
- 
1 
mA 


IOOS2 
cr 
= VOO - 0.2V, 
l version 
100 
200 
~ 
RrSH = VOO - 0.2V 
- 


Self Refresh 
Current 
(Average) 
Normal 
version 
- 
- 
2 


IOOFl 
cr=V1H, 
mA 
RrSH = V1l 
L version 
- 
- 
1 


Self Refresh 
Current 
(Average) 
Normal 
version 
- 
- 
1 
mA 


IOOF2 
cr 
= VOO - 0.2V, 
L version 
100 
200 
~ 
RrSH = 0.2V 
- 


IOOF3 
Auto 
Refresh 
Current 
(Average) 
- 
- 
2 
mA 
RrSH cycling: 
tFC = tFC min 


80ns version 
- 
50 
70 


IOOF4 
cr 
only Refresh 
Current 
(Average) 
lOOns version 
- 
40 
60 
mA 
3 
cr, 
Address 
cycling: 
tRC = tRC min. 


120ns version 
- 
35 
50 


II(l) 


Input Leakage 
Current 
- 
- 
±10 
~ 
OV ~ V1N ~ Voo• All other 
Inputs 
not under 
test = OV 


Output 
Leakage 
Current 


IO(l) 
Output 
Disabled 
(cr 
= V1Hor OE = V1H or RIW = V1Ll, 
- 
- 
±10 
~ 
OV ~ VOUT ~ Voo 


VOH 
Output 
High Level 
2.4 
- 
- 
V 
IOH = -5mA 


VOL 
Output 
Low Level 
- 
- 
0.4 
V 
IOl = 4.2mA 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 


C11 
Input Capacitance 
(AO - A 16) 
- 
5 


CI2 
Input Capacitance 
(cr, 
CS, N, 
RIW. RrSH) 
- 
7 
pF 


CIO 
Input/Output 
Capacitance 
- 
7 


TC518129API ASPI AFI AFW-80/1 0/12 
TC518129APLI 
ASPLI AFLI AFWLI AFTL-80/1 0/12 


-so 
-10 
·12 
SYMBOL 
PARAMETER 
UNIT 
NOTES 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Random 
Read, 
Write 
Cycle 
Time 
130 
- 
160 
- 
190 
- 
f--- 


tRMW 
Read 
Modify 
Write 
Cycle Time 
195 
- 
235 
- 
280 
- 


~ 
Pulse 
Width 
- 
teE 
80 
10,000 
100 
10,000 
120 
10,000 
- 
tp 
~ 
Precharge 
Time 
40 
- 
50 
- 
60 
- 


~ 
Access 
Time 
- 
teEA 
- 
80 
- 
100 
- 
120 


~ 
Access 
Time 
- 
toEA 
- 
35 
- 
40 
- 
50 


~ 
to Output 
in Low -Z 
- 
teLZ 
30 
- 
30 
- 
30 
- 


~ 
to Output 
in Low -Z 
- 
toLZ 
0 
- 
0 
- 
0 
- 


Output 
Active 
from 
End of Write 
- 
twLZ 
0 
- 
0 
- 
0 
- 
- 
teHZ 
Chip 
Disable 
to Output 
in High-Z 
0 
25 
0 
30 
0 
35 
9 


~ 
Disable 
to Output 
in High-Z 
- 
toHZ 
0 
25 
0 
30 
0 
35 
9 
- 
tWHz 
Write 
Enable 
to Output 
in High-Z 
0 
25 
0 
30 
0 
35 
9 


~ 
Output 
Disable 
Setup 
Time 
- 
toos 
0 
- 
0 
- 
0 
- 


~ 
Output 
Disable 
Hold Time 
- 
toOH 
10 
- 
10 
- 
10 
- 
- 
tRCS 
Read 
Command 
Setup 
Time 
0 
- 
0 
- 
0 
- 
- 
tRCH 
Read 
Command 
Hold Time 
0 
- 
0 
- 
0 
- 


Chip Select 
Setup 
Time 
- 
less 
0 
- 
0 
- 
0 
- 
ns 
- 
leSH 
Chip Select 
Hold Time 
20 
- 
25 
- 
30 
- 


Write 
Pulse 
Width 
- 
twP 
60 
- 
70 
- 
85 
- 
- 
tWCH 
Write 
Command 
Hold Time 
60 
10,000 
70 
10,000 
85 
10,000 


Write 
Command 
to ~ 
Lead Time 
- 
teWL 
60 
10,000 
70 
10,000 
85 
10,000 


Data Setup 
Time from 
RJW 
- 
tosw 
30 
- 
35 
- 
45 
- 
10 


Data Setup 
Time from ~ 
- 
tosc 
30 
- 
35 
- 
45 
- 
10 


tOHW 
Data Hold Time from 
RJW 
0 
- 
0 
- 
0 
- 
~ 


Data Hold Time from ~ 
- 
tOHC 
0 
- 
0 
- 
0 
- 
10 


tASC 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 
~ 


Address 
Hold Time 
- 
tAHC 
20 
- 
25 
- 
30 
- 
11 
RrSR Command 
Hold Time 
- 
tRHC 
15 
- 
15 
- 
15 
- 


Auto 
Refresh 
Cycle 
Time 
- 
tFC 
130 
- 
160 
- 
190 
- 
RrSR Delay 
Time from ~ 
- 
tRFO 
40 
- 
50 
- 
60 
- 


tFAP 
RrSR Pulse 
Width 
(Auto 
Refresh) 
- 
30 
8,000 
30 
8,000 
30 
8,000 
12 
RrSR Precharge 
Time 
- 
tFP 
30 
- 
30 
- 
30 
- 
12 
RrSR Pulse 
Width 
(Self Refresh) 
- 
tFAS 
8,000 
- 
8,000 
- 
8,000 
- 
12 


tFRS 
~ 
Delay Time from RrSR (Self Refresh) 
- 
160 
- 
190 
- 
225 
- 
12 


tREF 
Refresh 
Period 
(512 cycles, 
AO - A8) 
- 
8 
- 
8 
- 
8 
ms 


tT 
Transition 
Time 
(Rise and Fall) 
3 
50 
3 
50 
3 
50 
ns 


TC518129AP/ASP/AF/AFW-80/10/12 
TC518129APLI 
ASPLI AFLI AFWLI AFTL-80/1 0/12 


Notes: 


1) Stress 
greater 
than those 
listed under 
"Maximum 
Ratings" 
may cause 
permanent 
damage 
to the device. 


4) 1000 depends 
on the output 
loading. 
Specified 
values 
are obtained 
with the outputs 
open. 


5) An initial pause 
of 1CX¥> with high CE is required 
after power-up 
before 
proper 
device 
operation 
is achieved. 


7) Timing 
reference 
levels 
Input Levels 
2.6v 


O.6V 


V1H = 2.6V 
V1L = 0.6V 


V1H = 2.4V 
V1L = 0.8V 


VOH = 2.2V 


VOL = 0.8V 


8) Measured 
with a load equivalent 
to 2 TTL loads and 1DOpF. 


INPUT REFERENCE 
LEVEL 
OUTPUT REFERENCE 
LEVel 


9) teHZ. toHZ, tWHZ define the time at which 
the output 
achieves 
the open circuit 
condition 
and is not referenced 
to output 


voltage 
levels. 


10) For write cycles, 
the input data is latched 
at the earlier of RIW or CE rising edge. 
Therefore, 
the input data must 


be valid during 
the setup time (tosw or tDscl and hold time (toHW or tDHcl. 


11) All address 
inputs are latched 
at the falling edge of CEo Therefore, 
all the address 
inputs must be valid during W3c and tAHC' 


12) The two refresh operations, 
auto refresh and self refresh, are defined 
by the RFSH pulse width 
under the condition 
CE = V1H. 


Auto 
refresh 
: RFSH pulse width 
S;tFAP (max.) 


Self refresh 
: RFSH pulse width 
~ tFAS (min.) 


The timing 
parameter 
4=Rs must 
be met for proper 
device 
operation 
under the following 
conditions: 


• after self refresh 
• if RFSH = "L" after power-up 


TC518129AP/ ASP/ AF/ AFW-80/1 0/12 
TC518129APLI ASPLI AFLI AFWLI AFTL-80/1 0/12 


~ 
V1H - 


V1L 
- 


V1H 
CS 
vlL 


VIH 
AO- 
A16 
VIL 


m 
V1H - 


V1L 
- 


V1H - 
RIW 
VIL 
- 


TC518129AP/ 
ASP/ AF/ AFW-80/1 0/12 
TC518129APUASPU 
AFUAFWU 
AFTL-80/1 
0/12 


~ 
VIH - 


V1L - 


VIH 
CS 
V1L 


~ 
V1H - 


VIL - 


CS 


V1H 
AO- 
A8 
VIL 


m 
VIH - 


VIL - 


VIH - 
PJW 
VIL - 


VOH- 
VOt-V08 
VOL- 


TC518129API ASPI AFI AFW·8011 0/12 
TC518129APLI ASPLI AFLI AFWLI AFTL·80/1 0/12 


VOl-VaS 
VOH 
- 
_ 


VOL 
- 


NOTE : CS, CE, RIW, AD - A16 = V1H or V1L 


VIH - 
1'. 
a 
V1l 
. 
•• 


VOl-VaS 
VOH 
- 
_ 


VOL 
- 


NOTE: CS, CE, RIW, AD - A16 = V1H orV1L 


VOl-VaS 
VOH - 
_ 
VOL 
- 


NOTE: OE, RIW, AD - A16 = V1H or V1L 


TOSHIBA 


TC518129APLIAFli AFWL80LV 110LVI 12LV 
TC518129AFfL.80LV 
110LV112LV 


Description 


The TC518129A-LV 
is a 1M bit high speed CMOS pseudo static RAM organized as 131 ,072 words 
by 8 bits. The TC518129A-LV 
utilizes a one transistor 
dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power 
storage. The TC518129A-LV 
operates from a single power supply of 3.135V - 5.5V Refreshing is supported 
by a refresh (RFSfi 
input which enables two types of refreshing - auto refresh and self refresh. The TC518129A-LV 
features a static RAM-like interface 
with a write cycle in which the input data is written into the memory cell at the rising edge of RNJ thus simplifying the microproces- 
sor interface. 


A CS standby mode interface is incorporated in the TC518129A-LV family, with the CE2 pin in the TC518128A-LV 
family changed 
to a CS pin. The TC518129A-LV 
is available in a 32-pin, 0.6 inch width plastic DIp, a small outline plastic flat package, and a 32-pin 
thin small outline plastic package (forward type). 


Features 


• Organization: 
131,072 
words x 8 bits 


• Low voltage operation: 
3.135V - 5.5V 


• Data retention supply voltage: 
3.0V - 5.5V 


• Fast access time 


TC518129A-LV Family 


·80 
-10 
-12 


teEA cr Access 
Time 
80ns 
100ns 
120ns 


toEA ~ 
Access 
Time 
35ns 
40ns 
50ns 


tRC Cycle 
Time 
130ns 
160ns 
190ns 


Power 
Dissipation 
385mW 
330mW 
275mW 


Self Refresh 
Current 
15.5V 
2001lA 


13.0V 
1001lA 


• Auto refresh is supported by an intemai refreshaddress counter 


• Self refresh is supported 
by an internal timer 


• Inputs and outputs 
TIL 
compatible 


• Refresh: 512 refresh cycles/8ms 


• Auto refresh power down feature 


• Package 
- TC518129APL: 
DIP32-P-600 
- TC518129AFL: 
SOP32-P-450 
- TC518129AFWL: 
SOP32-P-525 
- TC518129AFTL: 
TSOP32-P-0820 


iiFSH 
A16 
A14 
Al2 
A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 
1/01 
1/02 
1/03 
GND 


]0 
I:i 


TCS18129AFTL 
( Forward) 


Voo 
AlS 
CS 
RIW 
All 
A8 
A9 


~1 
Al0a 
1108 
1107 
1106 
1105 
1104 


AO - A16 
Address 
Inputs 


RJW 
ReadlWrite 
Control 
Input 
~ 
Output 
Enable 
Input 


RJ=SFl 
Refresh 
Input 
cr 
Chip 
Enable 
Input 


CS 
Chip Select 
Input 


1/01 -1/08 
Data 
Inputs/Outputs 


VDD 
Power 


GND 
Ground 


PIN NO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 


PIN NAME 
All 
Ag 
As 
A13 
RJW 
CS 
A15 
VDD 
RJ=SFl 
A16 
A14 
A12 
A7 
~ 
As 
A4 


PIN NO. 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 


PIN NAME 
A3 
A2 
Al 
Ao 
1101 
1/02 
1/03 
GND 
1104 
1/05 
1/06 
1/07 
1/08 
cr 
Al0 
~ 


ROW 
ADDRESS 
BUFFER (9) 


1101 
\ 


1/08 


REFRESH 
COUNTER( 
9) 


CLOCK 
GENERATOR 
REFRESH 
CONTROLLER 


~N 
CE 
CS 
DE 
R/W 
RFSH 
AD - A16 
1/01 - 8 
MODE 


Read 
L 
H 
L 
H 
· 
V· 
OUT 
Write 
L 
H 
· 
L 
· 
V· 
IN 
cr only Refresh 
L 
H 
H 
H 
· 
V· 
HZ 


CS Standby 
L 
L 
· 
· 
· 
· 
HZ 
Auto/Self 
Refresh 
H 
. 
· 
· 
L 
· 
HZ 


Standby 
H 
. 
· 
· 
H 
· 
HZ 


H 
= High level input (VIH) 


L 
= Low level input (VIJ 
=V1H orV1L 
V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are •• ". 
HZ = High impedance 


SYMBOL 
ITEM 
RATING 
UNIT 
NOTES 


VIN 
Input Voltage 
-1.0 - 7.0 
V 


VOUT 
Output 
Voltage 
-1.0 - 7.0 
V 


Voo 
Power 
Supply 
Voltage 
-1.0 -7.0 
V 


TOPR 
Operating 
Temperature 
0-70 
°C 
1 


TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TSOLOER 
Soldering 
Temperature· 
Time 
260·10 
°C'sec 


Po 
Power 
Dissipation 
600 
mW 


lOUT 
Short 
Circuit 
Output 
Current 
50 
mA 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


VDD 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input 
High Voltage 
2.4 
- 
VDD + 1.0 
V 
2 


V1L 
Input 
Low Voltage 
-1.0 
- 
0.8 
V 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


80ns version 
- 
50 
70 


1000 
Operating 
Current 
(Average) 
1OOns version 
- 
40 
60 
mA 
3.4 
~,Address 
cycling: 
tRC = tRC min. 


120ns version 
- 
35 
50 


100S1 
Standby 
Current 
- 
- 
1 
mA 
~ 
= V1H .11F'SR 
= V1H 


Standby 
Current 


100S2 
~ 
= VDD - 0.2V, 
- 
100 
200 
!!A 
11F'SR = VDD - 0.2V 


Self Refresh 
Current 
(Average) 


100F1 
~=VIH' 
- 
- 
1 
mA 
11F'SR = V1L 


Self Refresh 
Current 
(Average) 


100F2 
~ 
= VDD - 0.2V, 
- 
100 
200 
!!A 
11F'SR = 0.2V 


100F3 
Auto 
Refresh 
Current 
(Average) 
- 
- 
2 
mA 
11F'SR cycling: 
tFC = tFC min 


80ns version 
- 
50 
70 


100F4 
~ 
only 
Refresh 
Current 
(Average) 
1OOns version 
- 
40 
60 
mA 
3 
~, 
Address 
cycling: 
tRC = tRC min. 
120ns 
version 
- 
35 
50 


II(L) 
Input 
Leakage 
Current 
- 
- 
±10 
!!A 
OV,.:; V1N,.:;VDD' All other 
Inputs 
not under 
test = OV 


Output 
Leakage 
Current 


10(L) 
Output 
Disabled 
(~ 
= V1Hor ~ 
= V1H or RJW = V1d, 
- 
- 
±10 
!!A 
OV,.:; VOUT":; VDD 


VOH 
Output 
High Level 
2.4 
- 
- 
V 
10H =-5mA 


VOL 
Output 
Low Level 
- 
- 
0.4 
V 
IOL=4.2mA 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 


CI1 
Input Capacitance 
(AO - A16) 
- 
5 


CI2 
Input Capacitance 
(~, 
CS, ~, 
RJW, 11F'SR) 
- 
7 
pF 


CIO 
InpuVOutput 
Capacitance 
- 
7 


-80 
-10 
-12 
SYMBOL 
PARAMETER 
UNIT 
NOTES 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Random 
Read, 
Write 
Cycle 
Time 
130 
- 
160 
- 
190 
- 
f--- 


tRMW 
Read 
Modify 
Write 
Cycle 
Time 
195 
- 
235 
- 
280 
- 
f--- 


teE 
"C"E Pulse 
Width 
80 
10,000 
100 
10,000 
120 
10,000 


"C"E Precharge 
Time 
f--- 


tp 
40 
- 
50 
- 
60 
- 


"C"E Access 
Time 
f--- 


teEA 
- 
80 
- 
100 
- 
120 
O£ Access 
Time 
f--- 


toEA 
- 
35 
- 
40 
- 
50 


tell 
"C"E to Output 
in Low -Z 
30 
- 
30 
- 
30 
- 


toll 
O£ to Output 
in Low -Z 
0 
- 
0 
- 
0 
- 
f--- 


tWll 
Output 
Active 
from 
End of Write 
0 
- 
0 
- 
0 
- 
f--- 


teHZ 
Chip 
Disable 
to Output 
in High-Z 
0 
25 
0 
30 
0 
35 
9 
O£ Disable 
to Output 
in High-Z 
f--- 


toHZ 
0 
25 
0 
30 
0 
35 
9 
f--- 


tWHZ 
Write 
Enable 
to Output 
in High-Z 
0 
25 
0 
30 
0 
35 
9 
O£ Output 
Disable 
Setup 
Time 
f--- 


toos 
0 
- 
0 
- 
0 
- 
O£ Output 
Disable 
Hold Time 


f--- 


toOH 
10 
- 
10 
- 
10 
- 
f--- 


tRCS 
Read 
Command 
Setup 
Time 
0 
- 
0 
- 
0 
- 
f--- 


tRCH 
Read 
Command 
Hold Time 
0 
- 
0 
- 
0 
- 
f--- 


tess 
Chip Select 
Setup 
Time 
0 
- 
0 
- 
0 
- 
ns 
f--- 


teSH 
Chip Select 
Hold Time 
20 
- 
25 
- 
30 
- 
f--- 


twP 
Write 
Pulse 
Width 
60 
- 
70 
- 
85 
- 
f--- 


tWCH 
Write 
Command 
Hold Time 
60 
10,000 
70 
10,000 
85 
10,000 


Write 
Command 
to "C"E Lead Time 
f--- 


teWL 
60 
10,000 
70 
10,000 
85 
10,000 
- 
tosw 
Data Setup 
Time from 
RJW 
30 
- 
35 
- 
45 
- 
10 


Data Setup 
Time from "C"E 
- 
tosc 
30 
- 
35 
- 
45 
- 
10 
- 
tOHW 
Data Hold Time from 
RJW 
0 
- 
0 
- 
0 
- 
10 


Data Hold Time from "C"E 
- 
tOHC 
0 
- 
0 
- 
0 
- 
10 
- 
tASC 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 
11 
- 
tAHC 
Address 
Hold Time 
20 
- 
25 
- 
30 
- 
11 


RJ=SR 
Command 
Hold Time 
- 
tRHC 
15 
- 
15 
- 
15 
- 
- 
tFC 
Auto 
Refresh 
Cycle 
Time 
130 
- 
160 
- 
190 
- 


RJ=SR 
Delay Time from "C"E 
- 
tRFO 
40 
- 
50 
- 
60 
- 


RJ=SR 
Pulse Width 
(Auto 
Refresh) 
- 
tFAP 
30 
8,000 
30 
8,000 
30 
8,000 
12 


RJ=SR 
Precharge 
Time 
- 
tFP 
30 
- 
30 
- 
30 
- 
12 


RJ=SR 
Pulse 
Width 
(Self Refresh) 
- 
tFAS 
8,000 
- 
8,000 
- 
8,000 
. - 
12 


"C"E Delay Time from RJ=SR 
(Self Refresh) 
- 
tFRS 
160 
- 
190 
- 
225 
- 
12 


tREF 
Refresh 
Period 
(512 cycles, 
AO - A8) 
- 
8 
- 
8 
- 
8 
ms 


tT 
Transition 
Time 
(Rise 
and Fall) 
3 
50 
3 
50 
3 
50 
ns 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


Voo 
Power Supply Voltage 
3.135 
3.3 
3.465 
V 


V1H 
Input High Voltage 
Voo - 0.2V 
- 
Voo+1.0V 
V 
2 


V1L 
Input Low Voltage 
-0.5 
- 
0.2 
V 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


1000 


Operating 
Current (Average) 
- 
15 
20 
mA 
3,4 
cr,Address cycling: tRC = tRC min. 


IOOS2 
Standby Current 
- 
50 
100 
1IA 


IOOF2 
Self Refresh Current (Average) 
- 
50 
100 
1IA 


IOOF3 
Auto Refresh Current (Average) 
- 
- 
2 
mA 
~ 
cycling: tFC = tFC min 


IOOF4 cr only Refresh Current (Average) 
- 
15 
20 
mA 
3 
cr Address cycling: tRC = tRC min. 


II(L) 


Input Leakage Current 
- 
- 
±10 
1IA 
OV ~ V1N~ Voo, All other Inputs not under test = OV 


IO(L) 
Output Leakage Current 
- 
- 
±10 
1IA 
Output Disable, OV ~ VOUT ~ Voo 


IOH = -1mA 
2.4 
- 
- 
VOH 
Output High Level 
V 


IOH = -1DOllA 
Voo - 0.2V 
- 
- 


IOL= 2.1mA 
- 
- 
0.4 
VOL 
Output Low Level 
V 


IOL= 1DOllA 
- 
- 
0.2 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 
NOTES 


tRC 
Random 
Read, 
Write 
Cycle 
Time 
300 
- 
- 
tRMW 
Read 
Modify 
Write 
Cycle 
Time 
405 
- 
- 


leE 
cr Pulse 
Width 
200 
10,000 
- 


tp 
cr Precharge 
Time 
90 
- 
- 


leEA 
cr Access 
Time 
- 
200 
- 


IoEA 
OE Access 
Time 
- 
80 
cr to Output 
in Low -Z 
- 


leLZ 
0" 
40 
- 


OE to Output 
in Low -Z 
- 


IoLZ 
5 
- 
- 


tWLZ 
Output 
Active 
from 
End of Write 
5 
- 
- 


leHZ 
Chip 
Disable 
to Output 
in High-Z 
0 
50 
9 


OE Disable 
to Output 
in High-Z 
- 


10HZ 
0 
50 
9 
- 


tWHZ 
Write 
Enable 
to Output 
in High-Z 
0 
50 
9 


OE Output 
Disable 
Setup 
Time 
- 


Ioos 
0 
- 


OE Output 
Disable 
Hold Time 
- 


IoOH 
10 
- 
- 


tRCS 
Read 
Command 
Setup 
Time 
0 
- 
- 


tRCH 
Read 
Command 
Hold Time 
0 
- 


ns 
- 


twP 
Write 
Pulse 
Width 
100 
- 
- 


tWCH 
Write 
Command 
Hold Time 
100 
10,000 


Write 
Command 
to cr Lead Time 
- 


leWL 
100 
10,000 
- 


tosw 
Data Setup 
Time from 
RIW 
50 
- 
10 


Data Setup 
Time from cr 
- 


tosc 
50 
- 
10 
- 


tOHW 
Data Hold Time from 
RIW 
0 
- 
10 


Data Hold Time from cr 
- 


tOHC 
0 
- 
10 
- 


tAsc 
Address 
Setup 
Time 
0 
- 
11 
- 


tAHC 
Address 
Hold Time 
35 
- 
11 


RFSH Command 
Hold Time 
- 


tRHC 
15 
- 
- 


tFC 
Auto 
Refresh 
Cycle 
Time 
300 
- 


RFSH Delay Time from cr 
- 


tRFO 
90 
- 


RFSH Pulse 
Width 
(Auto 
Refresh) 
- 


tFAP 
50 
8,000 
12 


RFSH Precharge 
Time 
- 


tFP 
50 
- 
12 


RFSH Pulse 
Width 
(Self Refresh) 
- 


tFAS 
8,000 
- 
12 


tFRS 
cr Delay Time from RFSH (Self Refresh) 
300 
- 
12 


tREF 
Refresh 
Period (512cycles, AO - A8) 
- 
8 
ms 


tT 
Transition 
Time 
(Rise and Fall) 
3 
50 
ns 


Timing Reference Levels: 
Input Reference Levels: 
1.5V11.5V 
Output Reference Levels: 
1.5V/1.5V 


Notes: 


1) Stress greater 
than those 
listed under 
"Maximum 
Ratings" 
may cause 
permanent 
damage 
to the device. 


4) 1000 depends 
on the output 
loading. 
Specified 
values are obtained 
with the outputs 
open. 


5) An initial pause of 1DOllS with high CE is required 
after power-up 
before 
proper 
device 
operation 
is achieved. 


7) Timing 
reference 
levels 
Input Levels 
V1H= 2.6V 
V1L =0.6V 
2.6v 


O.6V 


V1H= 2.4V 
V1L = 0.8V 


VOH = 2.2V 
VOL = 0.8V 


OUTPUT 


INPUT REFERENCE 
LEVEL 
OUTPUT REFERENCE 


LEVEL 


9) tCHZ' toHZ' tWHZ define the time at which 
the output 
achieves 
the open circuit condition 
and is not referenced 
to output 


voltage 
levels. 


10) For write cycles, 
the input data is latched 
at the earlier of RN.J or CE rising edge. Therefore, 
the input data must 
be valid during 
the setup time (tosw or toscl 
and hold time (tOHWor toHcl. 


11) All address 
inputs are latched 
at the falling edge of CEo Therefore, 
all the address 
inputs must be valid during tASC and tAHc, 


12) The two refresh operations, 
auto refresh and self refresh, are defined 
by the RFSH pulse width 
under the condition 
CE = V1H. 


Auto refresh 
: RFSH pulse width 
:StFAP (max.) 
self refresh 
: RFSH pulse width 
~ tFAS (min.) 


The timing 
parameter 
tFRS must be met for proper 
device 
operation 
under the following 
conditions: 


• after self refresh 
• if RFSH = "L" after power-up 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VOH 
Data Retention Supply Voltage 
3.0 
- 
5.5 
V 
I VOH = 3.0V 
- 
40 
100 
IOOF2 
Self Refresh Current 
I VOH = 5.5V 
!JA 
- 
100 
200 


tR 
Recovery Time 
5 
- 
- 
ms 


VOO 


4.5V 


VOO 
VOH 


GNO 


VIH 


RFSH 


GND 


• 
---------~,-----------------, ---------- 
_._._._-_._-- 
-_._-_._._._.- 


DATA 
RETENTION 
MODE 


tRFD. 
I 
(SELF REFRESH) 
h•• 


~ 
Onsmin. 
tR 
~ 


SO.2V 


r-'\ 
r--, 
<:VOD - 
O.2V 
-------1 
~------- 
\ 


Notes: 
CS, OE, RIW, AD - A16 = V1H or V1L 


IDDF1 is applicable 
when RFSH = V,L (max.), CE = V1H (min.). 


M 
V1H 
- 


V1L 
_ 


V1H 
- 
PJW 
V1L 
- 


V1H 
- 
1101-1/08 
VIL _ 
~~ 
-:::-~_.F~ _ 
-:1:" £"' 
=z:::s " 


~:HorL 


~ 


V1H 
CS 
VIL 


VIH 
AO- 
Al6 
V1L 


(5"E" 
VIH 
- 


VIL 
- 


tRCS 


V1H - 
RI'N 
VIL 
- 


VIH 
- 
rN 
VIL 
- 
VOI-l/oa 
LouT 
VOH- 
VOL- 


V1H - 


~VIL- 


~ 
VIM - 


V1l 
- 


VIM 
CS 
Vil 


~~ 
tH 
~ 
CS 
V1l 
_ 
~~ 


~ 
4 


tAHC 
4 


~:~ 
.~ 
__ 
A_D_D_R_E_SS 
_ 


toos 
toOM 


Voli- 
1101-1108 
Vol- 


1/01-1/08 
VOH - 
_ 


VOL 
- 


NOTE: 
CS, OE, RIW, AD - A 16 = V1H or V1L 


VIH- i 
cr 
V1L 
"" 


4 


1/01-1/08 
VOH - 
_ 


VOL 
- 


NOTE: 
CS, OE, RIW, AD - A 16 = V1H or V1L 


1/01-1/08 
VOH - 
_ 


VOL 
- 


NOTE: 
OE, RIW, AD - A 16 = V1H or V1L 


Zo 
3.9V 


Oi 
1000n 
*1 
+ 
*2 
±~'1 


Voo 
10pF 
-47pF 
O.lpF 


Nicd 
X3 
System 
3.6V1 


GND 


*1 : Ceramic condenser 
*2: Tantalum condenser 
(A large bypass condenser 
is preferable to absorb noise when the power supply is switched.) 


This circuit does not have memory protection. Therefore, rapid turnoff of the power supply must be avoided. Enter the Self 
Refresh mode before changing to the battery backup power supply. 


TOSHIBA 


Description 


The TC518129AFWI 
is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518129AFWI 
utilizes a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power 
storage. The TC518129AFWI 
operates from a single 5V power supply. Refreshing is supported 
by a refresh (RFS~ input which 
enables two types of refreshing - auto refresh and self refresh. The TC518129AFWI 
features a static RAM-like interface with a write 
cycle in which the input data is written into the memory cell at the rising edge of RNV thus simplifying the microprocessor 
interface. 
A CS standby mode interface is incorporated in the TC518129AFWI, 
with the CE2 pin in the TC518128A 
family changed to a CS 
pin. The TC518129AFWI 
is guaranteed over an operating temperature range of -40 - 85°C so the TC518129AFWl 
is suitable for use 
in wide operating temperature systems. It is available in a 32-pin, 0.525 inch small outline plastic flat package. 


Features 


• Organization: 
131,072 
words x 8 bits 


• Single 5V power supply 


• Fast access time 


• Auto refresh is supported 
by an internal refresh address 
counter 


• Self refresh is supported 
by an internal timer 


• Wide operating 
temperature: 
-40 - 85°C 


• Inputs and outputs 
TIL 
compatible 


• Refresh: 512 refresh cycles/8ms 


• Auto refresh power down feature 


• Package 
- TC518129AFWI: 
SOP32-P-525 


iiFsH 
A16 
A14 
A12 
A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 
1101 
1102 
1103 
GNO 


x~~ 
C5 
RN{ 
All 
A8 
A9 
~1 


~O 


1108 
1107 
1106 
1105 
1104 


lcEA cr Access 
TIme 
100ns 


toEA ot Access 
TIme 
40ns 


tRC Cycle TIme 
160ns 


Power 
Dissipation 
330mW 


Self Refresh 
Current 
200J,lA 


AO - A16 
Address 
Inputs 


RJW 
ReadlWrite 
Control 
Input 
ot 
Output 
Enable 
Input 


J1F.'SH 
Refresh 
Input 
cr 
Chip 
Enable 
Input 


CS 
Chip Select 
Input 


1/01 -1108 
Data 
Inputs/Outputs 


Voo 
Power 


GND 
Ground 


COLUMN 
DECODER 


SENSE AMP. 
VO GATE 


S6x8 
1/01 


\ 


1/08 
ROW 
ADDRESS 
BUFFER (9) 


REFRESH 
COUNTER(9) 


CLOCK 
GENERATOR 


~ 
CE 
CS 
OE 
RIW 
RFSH 
AO - A16 
1/01 - 8 
MODE 


Read 
L 
H 
L 
H 
· 
V' 
OUT 
Write 
L 
H 
· 
L 
· 
V' 
IN 
cr only Refresh 
L 
H 
H 
H 
· 
V' 
HZ 


CS Standby 
L 
L 
· 
· 
· 
· 
HZ 
Auto/Self 
Refresh 
H 
. 
· 
· 
L 
· 
HZ 


Standby 
H 
. 
· 
· 
H 
· 
HZ 


H 
; High level input (VIH) 


L 
; Low level input (VIU 
;V1H orV1L 
V* ; At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are .*•. 
HZ ; High impedance 


SYMBOL 
ITEM 
RATING 
UNIT 
NOTES 


VIN 
Input Voltage 
-1.0 - 7.0 
V 


VOUT 
Output 
Voltage 
-1.0 -7.0 
V 


Voo 
Power 
Supply 
Voltage 
-1.0 -7.0 
V 


TOPR 
Operating 
Temperature 
-40 - 85 
°C 
1 
TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TSOLOER 
Soldering 
Temperature' 
Time 
260·10 
°C'sec 


Po 
Power 
Dissipation 
600 
mW 


lOUT 
Short 
Circuit 
Output 
Current 
50 
mA 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


VDD 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input High Voltage 
2.4 
- 
VDD + 1.0 
V 
2 


V1L 
Input Low Voltage 
-1.0 
- 
0.8 
V 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


1000 
Operating 
Current 
(Average) 
- 
40 
60 
mA 
3,4 
cr, 
Address 
cycling: 
tRC = tRC min. 


IDDS1 
Standby 
Current 


1 
- 
- 
1 
mA 
cr 
= V1H,RrSR = V1H 


Standby 
Current 


IDDS2 
cr 
= VDD - 0.2V, 
- 
100 
200 
jlA 
RrSR = VDD - 0.2V 


Self Refresh 
Current 
(Average) 


IDDF1 
cr 
= V1H, 
- 
- 
1 
mA 
1iFSH= V1L 


Self Refresh 
Current 
(Average) 


IDDF2 
cr 
= VDD - 0.2V, 
- 
100 
200 
jlA 
RrSR = 0.2V 


IDDF3 
Auto 
Refresh 
Current 
(Average) 
- 
- 
2 
mA 
RrSR cycling: 
tFC = tFC min 


IDDF4 
cr 
only Refresh 
Current 
(Average) 
- 
40 
60 
mA 
3 
cr, 
Address 
cycling: 
tRC = tRC min. 


II(L) 
Input Leakage 
Current 
- 
- 
±10 
jlA 
OV $ V1N $ VDD' All other 
Inputs 
not under 
test = OV 


Output 
Leakage 
Current 


IO(L) 
Output 
Disabled 
(cr 
= V1Hor ~ 
= V1H or RJW = V1d, 
- 
- 
±10 
jlA 


OV $ VOUT $ VDD 


VOH 
Output 
High Level 
2.4 
- 
- 
V 
IOH =-5mA 


VOL 
Output 
Low Level 
- 
- 
0.4 
V 
IOL = 4.2mA 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 


CI1 
Input Capacitance 
(AO - A16) 
- 
5 


CI2 
Input Capacitance 
(cr, 
CS, ~, 
RJW, RrSR) 
- 
7 
pF 


CIO 
InpuVOutput 
Capacitance 
- 
7 


-10 


SYMBOL 
PARAMETER 
UNIT 
NOTES 
MIN. 
MAX. 


tRC 
Random 
Read, 
Write 
Cycle 
TIme 
160 
- 
~ 


tRMW 
Read 
Modify 
Write 
Cycle 
TIme 
235 
- 


cr 
Pulse 
Width 
~ 


teE 
100 
10,000 
- 


tp 
cr 
Precharge 
TIme 
50 
- 


cr 
Access 
TIme 
- 


teEA 
- 
100 


loEA 
(JE' Access 
TIme 
- 
40 


tel2 
cr 
to Output 
in Low -Z 
30 
- 


lol2 
(JE' to Output 
in Low -Z 
0 
- 


tWl2 
Output 
Active 
from 
End of Write 
0 
- 


teHZ 
Chip 
Disable 
to Output 
in High-Z 
0 
30 
9 


loHZ 
(JE' Disable 
to Output 
in High-Z 
0 
30 
9 


tWHZ 
Write 
Enable 
to Output 
in High-Z 
0 
30 
9 


looS 
(JE' Output 
Disable 
Setup 
Time 
0 
- 


loOH 
(JE' Output 
Disable 
Hold TIme 
10 
- 


tRCS 
Read 
Command 
Setup 
TIme 
0 
- 


tRCH 
Read 
Command 
Hold Time 
0 
- 


tcss 
Chip Select 
Setup 
TIme 
0 
- 


ns 
teSH 
Chip 
Select 
Hold TIme 
25 
- 


twP 
Write 
Pulse Width 
70 
- 


tWCH 
Write 
Command 
Hold TIme 
70 
10,000 


teWL 
Write 
Command 
to cr 
Lead TIme 
70 
10,000 


tosw 
Data Setup 
TIme from 
RJW 
35 
- 
10 


tosc 
Data Setup 
TIme from cr 
35 
- 
10 


tOHW 
Data Hold TIme from 
RJW 
0 
- 
10 


tOHC 
Data Hold TIme from cr 
0 
- 
10 


tASC 
Address 
Setup 
TIme 
0 
- 
11 


tAHC 
Address 
Hold TIme 
25 
- 
11 


tRHC 
R'rnRCommand 
Hold TIme 
15 
- 


tFC 
Auto 
Refresh 
Cycle 
TIme 
160 
- 


tRFO 
R'rnR Delay 
TIme from cr 
50 
- 


tFAP 
R'rnR Pulse 
Width 
(Auto 
Refresh) 
30 
8,000 
12 
- 


tFP 
R'rnRPrecharge 
TIme 
30 
- 
12 


R'rnR Pulse 
Width 
(Self Refresh) 
- 


tFAS 
8,000 
- 
12 


tFRS 
cr 
Delay TIme from R'rnR(Self Refresh) 
190 
- 
12 


tREF 
Refresh 
Period 
(512 cycles, 
AO - A8) 
- 
8 
ms 


tT 
Transition 
TIme (Rise 
and Fall) 
3 
50 
ns 


Notes: 


1) Stress greater than those listed under "Maximum Ratings" may cause permanent damage to the device. 


3) 1000 and IOOF4depend on the cycle time. 


4) 1000 depends on the output loading. Specified values are obtained with the outputs open. 


5) An initial pause of 100llS with high CE is required after power-up before proper device operation is achieved. 


7) Timing reference levels 
Input Levels 
V1H = 2.6V 
2.6V 


V1L = 0.6V 
INPUT 
O.6V 


V1H = 2.4V 
OUTPUT 
V1L = 0.8V 


VOH = 2.2V 


VOL = 0.8V 


INPUT REFERENCE 
LEVEL 
OUTPUT REFERENCE 
LEVEL 


9) teHZ' tOHZ'tWHZdefine the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 


10) For write cycles, the input data in latched at the earlier of RIW or CE rising edge. Therefore, the input data must 
be valid during the setup time (!osw or toscl and hold time (tOHWor tOHcl. 


11) All address inputs are latched at the falling edge of CEo Therefore, all the address inputs must be valid during W;c and tAHc, 


12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V1H. 
Auto refresh 
: RFSH pulse width ~ tFAP(max.) 
Self refresh 
: RFSH pulse width ~ tFAS(min.) 


The timing parameter tFRSmust be met for proper device operation under the following conditions: 


• after self refresh 


• if RFSH = "L" after power-up 


Ct" 
V1H - 


V1l 
- 


V1H 
CS 
V1l 


AO- A16 
VIH 


Vil 


C5r 
V1H 


V1l 


VIH 
RIW 
Vil 


tr>nc 
~ 
if 
tWCH 
~i\. 


ttwt 
\ 
tw~ 


tosc 
tosw 
toHW 
tOHC 


DATA-IN 


tFRS 
I 
tRHC 
F~ I. 
. 
tRFO 
7 
tFP 
/ 
~ 
" 


I~ 
twu 


TC518129AFWI·10 
Static RAM 


Read Modify Write Cycle 


tRMW 


~ 
VIH 
- 


VIL 
- 


VIH 
tcSH 
CS 
V1L 
tAHC 


VIH 
ADDRESS 
AO-AI6 
VIL 
I I 


O'E' 
VIH 
- 


V1L 
- 


tRCS 


VIH 
- 
RIW 
VIL 
- 


t 
H 


VIH 
- 
rN 
VIL 
- 
Vol-Vo8 


LOUT 
VOH- 


VOL- 
tRHC 


tFRS 


VIH 
- 
RFSH V1L 
_ 


CE Only Refresh 


~ 
VIH 
- 


VIL 
- 


CS 
H 


tAHC 


AO- 
A8 
ADDRESS 


O'E' 
VIH 
- 


VIL 
- 
toes 


VIH 
- 
RIW 
VIL 
- 


VOH- 
OPEN 
Vol-Vo8 
VOL- 


tFRS 


VIH 
- 


~VIL- 


VOl-VaS 
VOH - 
_ 


VOL 
- 


NOTE: 
CS, 
OE, RNV, AD - A 16 = V1H or V1L 


1 
4 


VOI-V08 
VOH 
- 
_ 


VOL 
- 


NOTE: 
CS, OE, RNV, AD - A 16 = V1H or V1L 


Cl 
V1H 
- 


VIL 
- 


VIH 
CS 
V1L 


VOI-VOS 
VOH 
- 
_ 


VOL 
- 


NOTE: 
OE, RNV, AD - A 16 = V1H or V1L 


Static RAM 


Notes 


TOSHIBA 


TC518129BPL/BSPL/BFI./BFWL/BFIL70/00/10 
TC518129BPL/BSPL/BFL/BFWL/BFIL70L/OOL/l0L 


Description 


The TC518129S 
is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518129S 
utilizes 


a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power storage. The 
TC518129S 
operates from a single 5V power supply. Refreshing is supported 
by a refresh (RFSH) input which enables two types of 


refreshing - auto refresh and self refresh. The TC518129S 
features a static RAM-like interface with a write cycle in which the input 


data is written into the memory cell at the rising edge of RfN thus simplifying the microprocessor 
interface. 


A CS standby mode interface is incorporated in the TC518129S 
family, with the CE2 pin in the TC518128S 
family changed to a 


CS pin. The TC518129S 
is available in a 32-pin, 0.6 inch and 0.3 inch width plastic DIp, a small outline plastic flat package, and a 32- 


pin thin small outline plastic package (forward type). 


Features 


• Organization: 
131,072 words x 8 bits 


• Single 5V power supply 


• Fast access time 


TC518129B 
Family 


·70 
·80 
·10 


tCEAcr Access 
Time 
70ns 
80ns 
lOOns 


toEA ITt Access 
Time 
25ns 
30ns 
40ns 


tRC Cycle 
Time 
115ns 
130ns 
160ns 


Power 
Dissipation 
385mW 
330mW 
275mW 


Self Refresh 
Current 
200~ 
(L version) 
50~ 
(LL version) 


• Auto refresh is supported 
by an internal refresh address 
counter 


• Self refresh is supported 
by an internal timer 


• Inputs and outputs 
TIL 
compatible 


• Refresh: 512 refresh cycles/8ms 


• Auto refresh power down feature 


• Package 
- TC518129SPL 
- TC518129SFL 
- TC518129SSPL 
- TC518129SFWL 
- TC518129SFTL 


: DIP32-P-600 
: SOP32-P-450 
: DIP32-P-300 
: SOP32-P-525 
: TSOP32-P-0820 


iiFSH 
A16 
AI4 
A12 
A7 
A6 
AS 
A4 
A3 
A2 
AI 
AO 


1101 
1102 
1103 
GND 


']0 
I~~ 


TCSIS1298FTl (Forw.rd) 


~~ 
C5 
RIW 
AI3 
AS 
A9 
All 
N 
~O 


IIOS 
1107 
1106 
1105 
1io4 


AO -A16 
Address 
Inputs 


RJW 
ReadlWrite 
Control 
Input 


ITt 
Output 
Enable 
Input 
RrnR 
Refresh 
Input 
cr 
Chip 
Enable 
Input 


CS 
Chip Select 
Input 


1/01 - 1/08 
Data InputslOutputs 
Voo 
Power 


GND 
Ground 


PINNa. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 


PIN NAME 
A11 
Ag 
As 
A13 
RJW 
CS 
A15 
Voo 
RrnR 
A16 
A14 
A12 
A7 
As 
A5 
A4 


PINNa. 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 


PIN NAME 
A3 
A2 
A1 
Ao 
1101 
1102 
1103 
GND 
1/04 
1/05 
1/06 
1/07 
1/08 
cr 
A10 
ITt 


TC518129BPUBSPUBFUBFWUBFTL-70/80/10 
TC518129BPUBSPUBFUBFWUBFTL·70U80U10L 
Static RAM 


ROW 
ADDRESS 
BUFFER (9) 


REFRESH 
COUNTER( 
9) 


CLOCK 
GENERATOR 


~N 
CE 
CS 
OE 
R/W 
RFSH 
AO - A16 
1/01 - 8 
MODE 


Read 
L 
H 
L 
H 
· 
V' 
OUT 


Write 
L 
H 
· 
L 
· 
V' 
IN 
cr only 
Refresh 
L 
H 
H 
H 
· 
V' 
HZ 


CS Standby 
L 
L 
· 
· 
· 
· 
HZ 


Auto/Self 
Refresh 
H 
. 
· 
· 
L 
· 
HZ 


Standby 
H 
. 
· 
· 
H 
· 
HZ 


H 
= High level input (VIH) 
L 
= Low level input (VIJ 
= V1H orV1L 
V- = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are •••. 
HZ = High impedance 


SYMBOL 
ITEM 
RATING 
UNIT 
NOTES 


V1N 
Input Voltage 
-1.0 -7.0 
V 


VOUT 
Output 
Voltage 
-1.0 - 7.0 
V 


Voo 
Power 
Supply 
Voltage 
-1.0 - 7.0 
V 


TOPR 
Operating 
Temperature 
0-70 
°C 
1 


TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TSOLOER 
Soldering 
Temperature' 
Time 
260 '10 
°C· 
sec 


Po 
Power 
Dissipation 
600 
mW 


lOUT 
Short 
Circuit 
Output 
Current 
50 
mA 


TC518129BPLlBSPLlBFUBFWUBFTL-70/80/10 
Static 
RAM TC518129BPLlBSPLlBFUBFWUBFTL-70U80U10L 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input 
High Voltage 
2.4 
- 
Voo + 1.0 
V 
2 


V1l 
Input Low Voltage 
-1.0 
- 
0.8 
V 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


70ns version 
- 
50 
70 


1000 
Operating 
Current 
(Average) 
80ns version 
- 
40 
60 
mA 
3,4 
cr. Address 
cycling: 
tRC = tRC min. 


1OOns version 
- 
35 
50 


IOOSl 


Standby 
Current 
- 
- 
1 
mA 
cr = V1H,WSH = V1H 


Standby 
Current 
L version 
- 
100 
200 
J.1A 


IOOS2 cr = Voo - 0.2V, WSH = VOO - 0.2V 
LL version 
35 
50 
J.1A 
- 


IOOFl 


Self Refresh 
Current 
(Average) 
- 
- 
1 
mA 
cr = V1H•WSH = V1l 


Self Refresh 
Current 
(Average) 
L version 
- 
100 
200 
J.1A 


IOOF2 
cr = Voo - 0.2V, WSH = 0.2V 
LL version 
35 
50 
J.1A 
- 


IOOF3 


Auto 
Refresh 
Current 
(Average) 
- 
- 
2 
mA 
WSH cycling: 
tFC = tFC min 


70ns version 
- 
50 
70 


IOOF4 
cr only 
Refresh 
Current 
(Average) 
80ns version 
- 
40 
60 
mA 
3 
cr, Address 
cycling: 
tRC = tRC min. 


100ns 
version 
- 
35 
50 


II(l) 


Input Leakage 
Current 
- 
- 
±10 
J.1A 


OV S V1N S Voo• All other 
Inputs 
not under 
test = OV 


Output 
Leakage 
Current 


lOll) 
Output 
Disabled (cr = V1H or OE = V1Hor RJW = V1d, 
- 
- 
±10 
J.1A 


OV ~ VOUT S Voo 


VOH 
Output 
High Level 
2.4 
- 
- 
V 
IOH = -1mA 


VOL 
Output 
Low Level 
- 
- 
0.4 
V 
IOl= 
2.1mA 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 


C11 
Input Capacitance 
(AO - A16) 
- 
5 


CI2 
Input Capacitance 
(cr, CS, OE, RJW, WSH) 
- 
7 
pF 


CIO 
Input/Output 
Capacitance 
- 
7 


TC518129BPUBSPUBFUBFWUBFTL-70180/10 
TC518129BPUBSPUBFUBFWUBFTL·70U80U10L 
Static RAM 


-70 
·80 
-10 


SYMBOL 
PARAMETER 
UNIT 
NOTES 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Random 
Read, 
Write 
Cycle Time 
115 
- 
130 
- 
160 
- 
- 


tRMW 
Read 
Modify 
Write 
Cycle 
Time 
160 
- 
180 
- 
220 
- 


cr 
Pulse Width 
- 


teE 
70 
10,000 
80 
10,000 
100 
10,000 


cr 
Precharge 
Time 
- 


tp 
35 
- 
40 
- 
50 
- 


cr 
Access 
Time 
- 


leEA 
- 
70 
- 
80 
- 
100 


~ 
Access 
Time 
- 


toEA 
- 
25 
- 
30 
- 
40 


cr 
to Output 
in Low -Z 
- 


leLZ 
20 
- 
20 
- 
20 
- 


~ 
to Output 
in Low -Z 
0 
- 


toLZ 
0 
- 
- 
0 
- 
- 


tWLZ 
Output 
Active 
from 
End of Write 
0 
- 
0 
- 
0 
- 


leHZ 
Chip 
Disable 
to Output 
in High-Z 
0 
20 
0 
20 
0 
25 
-----g- 


~ 
Disable 
to Output 
in High-Z 
- 


toHZ 
0 
20 
0 
20 
0 
25 
9 


Write 
Enable 
to Output 
in High-Z 
- 


tWHz 
0 
25 
0 
25 
0 
30 
9 


~ 
Output 
Disable 
Setup 
Time 
- 


toos 
0 
- 
0 
- 
0 
- 


~ 
Output 
Disable 
Hold Time 
- 


toOH 
10 
- 
10 
- 
10 
- 


tRCS 
Read 
Command 
Setup 
Time 
0 
- 
0 
- 
0 
- 


tRCH 
Read 
Command 
Hold Time 
0 
- 
0 
- 
0 
- 


less 
Chip Select 
Setup 
Time 
0 
- 
0 
- 
0 
- 
ns 
leSH 
Chip Select 
Hold Time 
20 
- 
25 
- 
30 
- 


twP 
Write 
Pulse 
Width 
20 
- 
25 
- 
30 
- 


tWCH 
Write 
Command 
Hold Time 
35 
10,000 
40 
10,000 
50 
10,000 


tCWL 
Write 
Command 
to cr 
Lead Time 
20 
10,000 
25 
10,000 
30 
10,000 


tosw 
Data Setup 
Time from 
RJW 
15 
- 
20 
- 
25 
- 
10 


tosc 
Data Setup 
Time from cr 
15 
- 
20 
- 
25 
- 
10 


tOHW 
Data 
Hold Time from 
RJW 
0 
- 
0 
- 
0 
- 
10 


tOHC 
Data 
Hold Time from cr 
0 
- 
0 
- 
0 
- 
10 


tASC 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 
11 


tAHC 
Address 
Hold Time 
20 
- 
25 
- 
30 
- 
11 


tRHC 
RrSH Command 
Hold Time 
15 
- 
15 
- 
15 
- 


tFC 
Auto 
Refresh 
Cycle 
Time 
115 
- 
130 
- 
160 
- 


tRFO 
RrSH Delay 
Time from cr 
35 
- 
40 
- 
50 
- 


tFAP 
RrSH Pulse 
Width 
(Auto 
Refresh) 
30 
8,000 
30 
8,000 
30 
8,000 
12 


tFP 
RrSH Precharge 
Time 
30 
- 
30 
- 
30 
- 
12 


tFAS 
RrSH Pulse Width 
(Self Refresh) 
8,000 
- 
8,000 
- 
8,000 
- 
12 


tFRS 
cr 
Delay Time from RrSH(Self Refresh) 
160 
- 
160 
- 
190 
- 
12 


tREF 
Refresh 
Period 
(512 cycles. 
AO - A8) 
- 
8 
- 
8 
- 
8 
ms 


tT 
Transition 
Time 
(Rise 
and Fall) 
3 
50 
3 
50 
3 
50 
ns 


TC518129BPUBSPUBFUBFWUBFTL·70/80/10 
Static RAM TC518129BPUBSPUBFUBFWUBFTL·70U80U10L 


Notes: 


1) Stress greater than those listed under "Maximum 
Ratings· may cause permanent damage to the device. 


4) 1000 depends on the output loading. Specified values are obtained with the outputs open. 


5) An initial pause of 1~ 
with high CE is required after power-up 
before proper device operation is achieved. 


7) Timing reference levels 


Input Levels 
V1H = 2.6V 
V1L = 0.6V 


V1H = 2.4V 


V1L = 0.8V 


2.6V 


O.6V 


VOH = 2.2V 
VOL = 0.8V 


OUTPUT 


INPUT REFERENCE 
LEVEL 
OUTPUT REFERENCE 
LEVEL 


9) teHZ' toHZ, tWHZdefine the time at which the output achieves the open circuit condition and is not referenced to output 


voltage levels. 


10) For write cycles, the input data is latched at the earlier of R!W or CE rising edge. Therefore, the 


input data must be valid during the setup time (!osw or tose) and hold time (tOHWor tOHe). 


11) All address inputs are latched at the falling edge of CE Therefore, all the address inputs must be 


valid during tASe and tAHc. 


12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition 
CE=V1H· 


Auto refresh 
: RFSH pulse width ~ tFAP(max.) 
Self refresh 
: RFSH pulse width;:: tFAS(min.) 


The timing parameter 
~RS must be met for proper device operation under the following conditions: 


• after self refresh 
• if RFSH = "L" after power-up 


TC518129BPUBSPUBFUBFWUBFTL-70/80/10 
TC518129BPUBSPUBFUBFWUBFTL-70U80U10L 
Static RAM 


~ 
V'M - 


V,l 
- 


V'M 
CS 
V,l 


VIM - 
AO-A16 
V'l 


<:IT 
VIM- 
V'l 
- 


<:IT 
VIM - 


V1l 
- 


VIM - 
PJIN 
Vil 
- 


TC518129BPUBSPUBFUBFWUBFTL-70/80/10 
Static RAM TC518129BPLIBSPUBFUBFWUBFTL-70U80U10L 


cr 
V1H 
- 


V1L 
- 


V1H 
CS 
V1L 


TC518129BPUBSPUBFUBFWUBFTL-70/80/10 
TC518129BPUBSPUBFUBFWUBFTL-70U80U10L 
Static RAM 


cr 
V1H - 


V1L - 


V,H 
CS 
V'L 


TC518129BPUBSPUBFUBFWUBFTL·70/80/10 
Static RAM TC518129BPUBSPUBFUBFWUBFTL-70U80U10L 


V01-V08 
VOH - 
_ 


VOL 
- 


Note: CS, OE. RIW, AD - A16 = V1H or V1L 


IT 
V 


1H 


- 1 


1 


V1l 
-----. 


4 


V01-V08 
VOH - 
_ 


VOL 
- 


Note: CS. OE, RIW, AD - A16 = V1H or V1L 


V01-V08 
VOH - 
_ 


VOL 
- 


TOSHIBA 


TC518129BPL/BFL/BFWL/BFIL-70V 
/80V /IOV 


Description 


The TC518129B-V 
is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518129B-V 
utilizes a one transistor 
dynamic 
memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power 
storage. The TC518129B-Voperates 
from a single power supply of 2.7 - 5.5V. Refreshing is supported 
by a refresh (RFSfi 
input 
which enables two types of refreshing - auto refresh and self refresh. The TC518129B-V 
features a static RAM-like interface with a 
write cycle in which the input data is written into the memory cell at the rising edge of RN.J thus simplifying the microprocessor 
interface. 
A CS standby mode interface is incorporated in the TC518129B-V 
family, with the CE2 pin in the TC518128B-V 
family changed 
to a CS pin. The TC518129B-V 
is available in a 32-pin, 0.6 inch width plastic DIp, a small outline plastic flat package, and a 32-pin thin 
small outline plastic package (forward type). 


Features 


• Organization: 


• Low voltage operation: 


• Data retention supply voltage: 


• Fast access time 


131,072 
words x 8 bits 


2.7V - 5.5V 


2.7V - 5.5V 


TC5181298-V 
Family 


-70 
-80 
-10 


teEA cr Access 
Time 
70ns 
80ns 
100ns 


toEA OE Access 
Time 
2Sns 
30ns 
40ns 


tRC Cycle 
Time 
11Sns 
130ns 
160ns 


Power 
Dissipation 
38SmW 
330mW 
27SmW 


Self Refresh 
Current 
IS.SV 
SOIJA 


13.0V 
2SIJA 


• Auto refresh is supported 
by an internal refresh address 
counter 


• Self refresh is supported 
by an internal timer 


• Inputs and outputs TTL compatible 


• Refresh: 512 refresh cycles/8ms 


• Auto refresh power down feature 


• Package 
- TC518129BPL-V: 
DIP32-P-600 
- TC518129BFL-V: 
SOP32-P-450 
- TC518129BFWL-V: 
SOP32-P-525 
- TC518129BFTL-V: 
TSOP32-P-0820 


ii'FSH 
A16 
A14 
A12 
A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 
11'01 
1102 
1103 
GNO 


11~IO 
I~r 


TCS18129BFTl(FonN~rd) 


x~~ 
CS 
RIW 
A13 
A8 
A9 
All 
OE 
~O 


1108 
1107 
1106 
IIOS 
1104 


TC518129BPl/BFl/BFVYl 


Pin Names 


AO - A16 
Address 
Inputs 


RIW 
ReadlWrite 
Control 
Input 


OE 
Output 
Enable 
Input 
RrnH 
Refresh 
Input 
cr 
Chip 
Enable 
Input 


CS 
Chip Select 
Input 


1101 -1108 
Data 
InputslOutputs 


Vaa 
Power 


GND 
Ground 


PIN NO. 
1 
2 
3 
4 
S 
6 
7 
8 
9 
10 
11 
12 
13 
14 
1S 
16 


PIN NAME 
All 
Ag 
As 
A13 
RIW 
CS 
A15 
Vaa 
RrnH 
A16 
A14 
A12 
A7 
As 
A5 
A4 


PIN NO. 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 


PIN NAME 
A3 
A2 
Al 
~ 
1/01 
1102 
1103 
GND 
1/04 
I/OS 
1/06 
1/07 
1/08 
cr 
A10 
OE 


1/01 


S 


1/08 


CLOCK 
GENERATOR 
REFRESH 
CONTROLLER 


~ 
;:)~- 
~IIO 
;:)- 
OD: 
w 
~ •... 
~ •... 
~;:) 
0110 
_ 


REFRESH 
COUNTER( 
9) 


~ 
CE 
CS 
DE 
RIW 
RFSH 
AD - A16 
1/01 - 8 
MODE 


Read 
L 
H 
L 
H 
· 
V· 
OUT 


Write 
L 
H 
· 
L 
· 
V· 
IN 
cr only 
Refresh 
L 
H 
H 
H 
· 
V· 
HZ 


CS Standby 
L 
L 
· 
· 
· 
· 
HZ 


Auto/Self 
Refresh 
H 
. 
· 
· 
L 
· 
HZ 


Standby 
H 
. 
· 
· 
H 
· 
HZ 


H 
= High ievel input (VIH) 
L 
= Low level input (VII] 
= V1H orV1L 
V' 
= At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are _.-. 


HZ = High impedance 


SYMBOL 
ITEM 
RATING 
UNIT 
NOTES 


V1N 
Input Voltage 
-1.0 -7.0 
V 


VOUT 
Output 
Voltage 
-1.0 - 7.0 
V 


Voo 
Power 
Supply 
Voltage 
-1.0 - 7.0 
V 


TOPR 
Operating 
Temperature 
0-70 
°C 
1 


TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TSOLOER 
Soldering 
Temperature· 
Time 
260·10 
°C· 
sec 


Po 
Power 
Dissipation 
600 
mW 


lOUT 
Short 
Circuit 
Output 
Current 
50 
mA 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


VDD 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input 
High Voltage 
2.4 
- 
VDD+1.0 
V 
2 


V1L 
Input 
Low Voltage 
-1.0 
- 
O.B 
V 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


70ns version 
- 
50 
70 


1000 
Operating 
Current 
(Average) 
BOns version 
- 
40 
60 
mA 
3.4 
cr. Address 
cycling: 
tAC = tAC min. 
1OOns version 
- 
35 
50 


100S1 
Standby 
Current 
- 
- 
1 
mA 
cr = V1H,fWSR = V1H 


100S2 
Standby 
Current 
- 
35 
50 
liA 
cr = VDD 
- 0.2V. fWSR = VDD 
- 0.2V 


100F1 
Self Refresh 
Current 
(Average) 
- 
- 
1 
mA 
cr = V1H•fWSR = V1L 


100F2 
Self Refresh 
Current 
(Average) 
- 
35 
50 
liA 
cr = VDD 
- 0.2V, fWSR = 0.2V 


100F3 
Auto 
Refresh 
Current 
(Average) 
- 
- 
2 
mA 
fWSR cycling: 
tFC = tFC min. 


70ns version 
- 
50 
70 


100F4 
cr only 
Refresh 
Current 
(Average) 
BOns version 
- 
40 
60 
mA 
3 
cr, Address 
cycling: 
tAC = tAC min. 
100ns 
version 
- 
35 
50 


II(L) 


Input 
Leakage 
Current 
- 
- 
±10 
liA 
OV:s V1N :SVDD• All other 
Inputs 
not under 
test = OV 


Output 
Leakage 
Current 


10(L) 
Output 
Disabled (cr = V1H or OE = V1H or RIW = V1d. 
- 
- 
±10 
liA 


OV :SVOUT:S VDD 


VOH 
Output 
High Level 
2.4 
- 
- 
V 
10H =-1.0mA 


VOL 
Output 
Low Level 
- 
- 
0.4 
V 
10L= 2.1mA 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 


CI1 
Input Capacitance 
(AO - A16) 
- 
5 


C12 
Input Capacitance 
(cr. CS. OE, RIW, fWSR) 
- 
7 
pF 


CIO 
Input/Output 
Capacitance 
- 
7 


·70 
·80 
·10 


SYMBOL 
PARAMETER 
UNIT 
NOTES 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tAC 
Random 
Read, 
Write 
Cycle 
Time 
115 
- 
130 
- 
160 
- 
- 
tAMw 
Read 
Modify 
Write 
Cycle 
Time 
160 
- 
180 
- 
220 
- 


cr 
Pulse 
Width 
- 
leE 
70 
10,000 
80 
10,000 
100 
10,000 


cr 
Precharge 
Time 
- 
tp 
35 
- 
40 
- 
50 
- 


cr 
Access 
Time 
- 
leEA 
- 
70 
- 
80 
- 
100 


OE" Access 
Time 
- 
toEA 
- 
25 
- 
30 
- 
40 


leLZ 
cr 
to Output 
in Low -Z 
20 
- 
20 
- 
20 
- 


toLZ 
OE" to Output 
in Low -Z 
0 
- 
0 
- 
0 
- 


tWLZ 
Output 
Active 
from 
End of Write 
0 
- 
0 
- 
0 
- 


leHZ 
Chip 
Disable 
to Output 
in High-Z 
0 
20 
0 
20 
0 
25 
9 


toHZ 
OE" Disable 
to Output 
in High-Z 
0 
20 
0 
20 
0 
25 
9 


tWHZ 
Write 
Enable 
to Output 
in High-Z 
0 
25 
0 
25 
0 
30 
9 


toos 
OE" Output 
Disable 
Setup 
Time 
0 
- 
0 
- 
0 
- 


toOH 
OE" Output 
Disable 
Hold Time 
10 
- 
10 
- 
10 
- 


tACS 
Read 
Command 
Setup 
Time 
0 
- 
0 
- 
0 
- 


tACH 
Read 
Command 
Hold Time 
0 
- 
0 
- 
0 
- 


less 
Chip Select 
Setup 
Time 
0 
- 
0 
- 
0 
- 


ns 
leSH 
Chip Select 
Hold Time 
20 
- 
25 
- 
30 
- 


twP 
Write 
Pulse 
Width 
20 
- 
25 
- 
30 
- 


tWCH 
Write 
Command 
Hold Time 
35 
10,000 
40 
10,000 
50 
10,000 


leWL 
Write 
Command 
to cr 
Lead Time 
20 
10,000 
25 
10,000 
30 
10,000 


tosw 
Data Setup 
Time from 
RJW 
15 
- 
20 
- 
25 
- 
10 


tosc 
Data Setup 
Time from cr 
15 
- 
20 
- 
25 
- 
10 


tOHW 
Data 
Hold Time from 
RJW 
0 
- 
0 
- 
0 
- 
10 


tOHC 
Data 
Hold Time from cr 
0 
- 
0 
- 
0 
- 
10 


tAsc 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 
11 


tAHC 
Address 
Hold Time 
20 
- 
25 
- 
30 
- 
11 


tAHC 
m=sHCommand 
Hold Time 
15 
- 
15 
- 
15 
- 


tFC 
Auto 
Refresh 
Cycle 
Time 
115 
- 
130 
- 
160 
- 


tAFO 
m=sHDelay 
Time from cr 
35 
- 
40 
- 
50 
- 


tFAP 
m=sHPulse 
Width 
(Auto 
Refresh) 
30 
8,000 
30 
8,000 
30 
8,000 
12 


tFP 
m=sHPrecharge 
Time 
30 
- 
30 
- 
30 
- 
12 


tFAS 
m=sHPulse 
Width 
(Self Refresh) 
8,000 
- 
8,000 
- 
8.000 
- 
12 


tFAS 
cr 
Delay Time from m=sH(Self Refresh) 
160 
- 
160 
- 
190 
- 
12 


tAEF 
Refresh 
Period 
(512 cycles, 
AO - A8) 
- 
8 
- 
8 
- 
8 
ms 


tT 
Transition 
Time 
(Rise and Fall) 
3 
50 
3 
50 
3 
50 
ns 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


Voo 
Power 
Supply 
Voltage 
2.7 
3.0 
3.3 
V 


V1H 
Input 
High Voltage 
Voo - 0.2V 
- 
Voo+1.0V 
V 
2 


V1l 
Input 
Low Voltage 
-0.5 
- 
0.2 
V 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


1000 
Operating 
Current 
(Average) 
- 
15 
20 
mA 
3,4 
cr Address 
cycling: 
tRC = tRC min. 


loos2 
Standby 
Current 
- 
15 
25 
1IA 


IOOF2 
Self Refresh 
Current 
(Average) 


\ 
- 
15 
25 
1IA 


IOOF3 
Auto 
Refresh 
Current 
(Average) 
- 
- 
2 
mA 
~ 
cycling: 
tFC = tFC min. 


IOOF4 cr only Refresh 
Current 
(Average) 
- 
15 
20 
mA 
3 
cr Address 
cycling: 
tRC = tRC min. 


I'(l) 


Input Leakage 
Current 
- 
- 
±10 
1IA 
OV::; V1N::; Voo• All other 
Inputs 
not under 
test = OV 


IO(L) 


Output 
Leakage 
Current 
- 
- 
±10 
1IA 
Output 
Disable. 
OV::; VOUT $ Voo 


VOH 


tOH = -1mA 
2.4 
- 
- 
Output 
High Level 
V 
IOH = -1001lA 
VOO - 0.2V 
- 
- 


tOl = 2.1mA 
- 
- 
0.4 
VOL 
Output 
Low Level 
V 
tOl = 1001lA 
- 
- 
0.2 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 
NOTES 


tRC 
Random 
Read, 
Write 
Cycle Time 
240 
- 


tRMW 
Read 
Modify 
Write 
Cycle 
Time 
320 
- 


tCE 
cr Pulse Width 
150 
10,000 
13 


tp 
cr Precharge 
Time 
80 
- 


!cEA 
cr Access 
Time 
- 
150 


!oEA 
~ 
Access 
Time 
- 
80 


cr to Output 
in Low -Z 
f--- 


tCLZ 
20 
- 
f--- 


!oLZ 
~ 
to Output 
in Low -Z 
5 
- 
f--- 


tWLZ 
Output 
Active 
from 
End of Write 
5 
- 
f--- 


!cHZ 
Chip Disable 
to Output 
in High-Z 
0 
30 
9 
f--- 


!oHZ 
~ 
Disable 
to Output 
in High-Z 
0 
30 
9 
f--- 


tWHZ 
Write 
Enable 
to Output 
in High-Z 
0 
40 
9 
f--- 


!oDS 
~ 
Output 
Disable 
Setup 
Time 
0 
- 


~ 
Output 
Disable 
Hold Time 
f--- 


!oOH 
10 
- 
f--- 


tRcs 
Read 
Command 
Setup 
Time 
0 
- 
f--- 


tRCH 
Read 
Command 
Hold Time 
0 
- 
ns 
f--- 


twP 
Write 
Pulse Width 
35 
- 
f--- 


tWCH 
Write 
Command 
Hold Time 
70 
10,000 


Write 
Command 
to cr Lead Time 
- 


!cWL 
35 
10,000 
- 


tosw 
Data Setup 
Time from 
RJW 
30 
- 
10 


Data Setup 
Time from cr 
- 


tosc 
30 
- 
10 
- 


tOHW 
Data Hold Time from 
RJW 
0 
- 
10 
- 


tOHC 
Data Hold Time from cr 
0 
- 
10 
- 


tASC 
Address 
Setup 
Time 
0 
- 
11 
- 


tAHC 
Address 
Hold Time 
35 
- 
11 


JU'.'SR Command 
Hold Time 
- 


tRHC 
15 
- 
- 


tFC 
Auto 
Refresh 
Cycle 
Time 
240 
- 


JU'.'SR Delay Time from cr 
- 


tRFO 
80 
- 


JU'.'SR 
Pulse 
Width 
(Auto 
Refresh) 
- 


tFAP 
50 
8,000 
12 
- 


tFP 
JU'.'SR Precharge 
Time 
50 
- 
12 


JU'.'SR Pulse 
Width 
(Self Refresh) 
- 


tFAS 
8,000 
- 
12 


cr Delay Time from JU'.'SR (Self Refresh) 
- 


tFRS 
300 
- 
12 


tREF 
Refresh 
Period 
(512 cycles, 
AO - A8) 
- 
8 
ms 


tT 
Transition 
Time 
(Rise and Fall) 
3 
50 
ns 


Timing Reference Levels: 


Input Reference Levels: 
1.5V11.5V 
Output Reference Levels: 
1.5V/1.5V 


Notes: 


1) Stress greater than those listed under "Maximum 
Ratings" may cause permanent damage to the device. 


3) 1000 and IOOF4depend on the cycle time. 


4) 1000 depends on the output loading. Specified values are obtained with the outputs open. 


5) An initial pause of 1DOllS with high CE is required after power-up 
before proper device operation is achieved. 


7) Timing reference levels 
Input Levels 
V1H = 2.6V 
V1L = O.6V 


V1H = 2.4V 
V1L =0.8V 


VOH = 2.2V 
VOL =0.8V 


2.6v 


O.6V 


INPUT REFERENCE 


LEVEL 
OUTPUT REFERENCE 
LEVEL 


9) teHZ' tOHZ,tWHZdefine the time at which the output achieves the open circuit condition and is not referenced to output 


voltage levels. 


10) For write cycles, the input data is latched at the earlier of RNJ or CE rising edge. Therefore, the input 
data must be valid during the setup time (tosw or tosd 
and hold time (toHw or tOHd. 


11) All address inputs are latched at the falling edge of CEo Therefore, all the address inputs must be valid 
during tASCand tAHc. 


12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition 
CE=V1H· 


Auto refresh 
: RFSH pulse width ~ tFAP(max.) 
Self refresh 
: RFSH pulse width ~ tFAS(min.) 


The timing parameter tFRSmust be met for proper device operation under the following conditions: 


• after self refresh 
• if RFSH = "L" after power-up 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VDH 
Data Retention Supply Voltage 
2.7 
- 
5.5 
V 
I VDH = 3.0V 
- 
15 
25 
IDDF2 
Self Refresh Current 
I VDH = 5.5V 
llA 
- 
35 
50 


tR 
Recovery Time 
5 
- 
- 
ms 


Voo 


4.5V 


Voo 
VOH 


GND 


V1H 


RFSH 


GNO 


---------~,-----------------, 
---------- 
_._._._._._.- 
._._._._.-.-.- 


DATA 
RETENTION 
MODE 


tRFD 
(SELF 
REFRESH) 
, 
tu, 


~ 
Onsmin. 
tR 
i~ 


SO.2V 


r-"'I 
r--""'1 


G:Voo 
- 
O.2V 
-------, 
~------- 


Notes: 
CS, OE, RIW, 
AD - A 16 = V1H or V1L 


IDDF1 is applicable 
when 
RFSH = V1L (max.), 
CE = V1H (min.). 


a 
VIM - 


Vil 
- 


VIM 
CS 
Vil 


m 
V'M 
- 


V,l 
- 


V'M 
- 
RNI 
V,l 
- 


~ 
~'tF: 
_t_.F~ 
_ 
~ 
-.~RHC 
_ 
=" 


~tFP 
._ 


"Of 
VIH 
- 


V1l 
- 


tRCS 


V1H - 
RJW 
V1l 
- 


"Of 
V1H - 
V 
1l 
_ 


VIH 
- 
RJW 
V1l 
- 


~ 
VIH - 
VI~ 
_ 


VIH 
CS 
VI~ 


V1H 
AO- 
A16 
VI~ 


M 
V1H - 


Vil 
- 


V1H - 
fWV 
V1l 
- 


V1H - 
rN 
V1l 
- 


1/01-1/08 


LOUT 
VOH- 


VOl- 


VIH - 
Kr)H V1l 
_ 


CE Only Refresh 


ADDRESS 
I I 


~ 
V1H - 


V'l 
- 


V'H 
- 
t 
H 
cs 
Vil 
- 
~:~=- 


tAHC 


AO- 
AS 
ADDRESS 


toos 


M 
V1H - 
Vil 
_ 


1/01-1/08 
VOH - 
_ 


VOL 
- 


Note: CS, OE, RIW, AD - A16 ; V1H or V1L 


V 


1H 


- 1 
a 
Vll 
_ 


4 


1/01-1/08 
VOH - 
_ 


VOL 
- 


Nole : CS, OE, RIW, AD - A16 ; V1H or V1L 


1/01-1/08 
VOH - 
_ 


VOL 
- 


Note: OE, RIW, AD - A16; 
V1H or V1L 


- 
------- 


ZD 
3.9V 


Nicd 
X3 
3.6V 


+ 
*2 
10pF 
-47pF 


*1: Ceramic condenser 
*2: Tantalum condenser 
(A large bypass condenser 
is preferable to absorb noise when the power supply is switched.) 


This circuit does not have memory protection. Therefore, rapid turnoff of the power supply must be avoided. Enter the Self 
Refresh mode before changing to the battery backup power supply. 


TOSHIBA 


TC518129CPL/CFWL/CFTL-70/80/10 
TC518129CPL/CFWL/CFTL-70L/80L/I0L 


Description 


The TC518129C 
is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518129C 
utilizes 


a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power storage. The 
TC518129C 
operates from a single 5V power supply. Refreshing is supported 
by a refresh (RFSH) input which enables two types of 


refreshing - auto refresh and self refresh. The TC518129C 
features a static RAM-like interface with a write cycle in which the input 
data is written into the memory cell at the rising edge of RNJ thus simplifying the microprocessor 
interface. 


A CS standby mode interface is incorporated in the TC518129C 
family, with the CE2 pin in the TC518128C 
family changed to a 


CS pin. The TC518129C 
is available in a 32-pin, 0.6 inch width plastic DIp, a small outline plastic flat package, and a 32-pin thin small 


outline plastic package (forward type). 


PFeatures 


• Organization: 
131,072 words x 8 bits 


• Single 5V power supply 


• Fast access time 


TC518129C Family 


-70 
-80 
-10 


teEA cr Access 
Time 
70ns 
80ns 
lOOns 


toEA ~ 
Access 
Time 
25ns 
30ns 
40ns 


tRC Cycle 
Time 
115ns 
130ns 
160ns 


Power 
Dissipation 
385mW 
330mW 
275mW 


Self Refresh 
Current 
100j!A 
(L version) 
50j!A 
(LL version) 


• Auto refresh is supported 
by an internal refresh address 
counter 


• Self refresh is supported 
by an internal timer 


• Inputs and outputs 
TTL compatible 


• Refresh: 512 refresh cycles/8ms 


• Auto refresh power down feature 


• Package 
- TC518129CPL 
- TC518129CFWL 
- TC518129CFTL 


: DIP32-P-600 
: SOP32-P-525 
: TSOP32-P-0820 


m;; 
A16 
A14 
A12 
A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 
1101 
1102 
1103 
GNO 


1\10 
1 
3 
: 


16 
'------. 
17 


TCS 1a 129CFTL ( Forward) 


V 
A~ 
C5 
RIW 
A13 
A8 
A9 


~1 
Al0a 
1108 
1107 
1106 
1105 
1104 


AO - A16 
Address 
Inputs 


RJW 
ReadlWrite 
Control 
Input 
~ 
Output 
Enable 
Input 
~ 
Refresh 
Input 
cr 
Chip 
Enable 
Input 


CS 
Chip Select 
Input 


1/01-1/08 
Data 
Inputs/Outputs 


VDD 
Power 


GND 
Ground 


PINNO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 


PIN NAME 
A11 
Ag 
As 
A13 
RJW 
CS 
A1S 
VDD 
~ 
A16 
A14 
A12 
A7 
As 
As 
A4 


PIN NO. 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 


PIN NAME 
A3 
A2 
A1 
Ao 
1/01 
1/02 
1/03 
GND 
1/04 
1/05 
1/06 
1/07 
1/08 
CE 
AlO 
"Q'E 


TC518129CPUCFWUCFTL-70/80/10 
TC518129CPUCFWUCFTL· 70U80U10L 


ROW 
ADDRESS 
BUFFER 
(9) 


REFRESH 
COUNTER( 
9) 


CLOCK 
GENERATOR 


~N 
CE 
CS 
OE 
R/W 
RFSH 
AO -A16 
1/01 - 8 
MODE 


Read 
L 
H 
L 
H 
· 
V' 
OUT 


Write 
L 
H 
· 
L 
· 
V' 
IN 
cr only 
Refresh 
L 
H 
H 
H 
· 
V' 
HZ 


CS Standby 
L 
L 
· 
· 
· 
· 
HZ 


Auto/Self 
Refresh 
H 
. 
· 
· 
L 
· 
HZ 


Standby 
H 
. 
· 
· 
H 
· 
HZ 


H 
= High level input (VtH) 


L 
= Low level input (VtU 
= VtH orVtL 


V- = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are .' •. 
HZ = High impedance 


SYMBOL 
ITEM 
RATING 
UNIT 
NOTES 


V1N 
Input Voltage 
-1.0-7.0 
V 


VOUT 
Output 
Voltage 
-1.0 - 7.0 
V 


Voo 
Power 
Supply 
Voltage 
-1.0 - 7.0 
V 


TOPR 
Operating 
Temperature 
0-70 
°C 
1 
TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TSOLOER 
Soldering 
Temperature' 
Time 
260 ·10 
°C'sec 


Po 
Power 
Dissipation 
600 
mW 


lOUT 
Short 
Circuit 
Output 
Current 
50 
mA 


TC518129CPUCFWUCFTL· 
70/80/10 


TC518129CPUCFWUCFTL· 70U80U10L 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input High Voltage 
2.4 
- 
Voo+1.0 
V 
2 


V1L 
Input 
Low Voltage 
-1.0 
- 
0.8 
V 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


70ns version 
- 
50 
70 


1000 


Operating 
Current 
(Average) 
80ns version 
- 
40 
60 
mA 
3,4 
cr, Address 
cycling: 
tRC = tRC min. 


1OOns version 
- 
35 
50 


IOOS1 


Standby 
Current 
- 
- 
1 
mA 
cr = V1H, RrSH= V1H 


Standby 
Current 
L version 
- 
50 
100 
IJA 
IOOS2 
cr = Voo - 0.2V. RrSH= Voo - 0.2V 
LL version 
35 
50 
IJA 
- 


IOOF1 
Self Refresh 
Current 
(Average) 
- 
- 
1 
mA 
cr = V1H•RrSH= V1L 


Self Refresh 
Current 
(Average) 
L version 
- 
50 
100 
IJA 
IOOF2 
cr = Voo - 0.2V, RrSH= 0.2V 
LL version 
35 
50 
IJA 
- 


IOOF3 


Auto 
Refresh 
Current 
(Average) 
- 
- 
2 
mA 
RrSHcycling: 
tFC = tFC min 


70ns version 
- 
50 
70 


IOOF4 
cr 
only 
Refresh 
Current 
(Average) 
80ns version 
- 
40 
60 
mA 
3 
cr. Address 
cycling: 
tRC = tRC min. 


1OOns version 
- 
35 
50 


II(L) 


Input 
Leakage 
Current 
- 
- 
±10 
IJA 
OV ~ V1N~ Voo• All other 
Inputs 
not under 
test = OV 


Output 
Leakage 
Current 


IO(L) 
Output 
Disabled (cr = V1H or ~ 
= V1H or RIW = V1Ll. 
- 
- 
±10 
IJA 


OV ~ VOUT ~ Voo 
. 


VOH 
Output 
High Level 
2.4 
- 
- 
V 
IOH = -1mA 


VOL 
Output 
Low Level 
- 
- 
0.4 
V 
IOL = 2.1mA 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 


CI1 
Input Capacitance 
(AO - A16) 
- 
5 


CI2 
Input Capacitance 
(cr. CS. ~, 
RIW, RrSH) 
- 
7 
pF 


CIO 
Input/Output 
Capacitance 
- 
7 


TC518129CPUCFWLlCFTL-70/80/10 
TC518129CPUCFWUCFTL-70U80U10L 


·70 
-80 
·10 
SYM80l 
PARAMETER 
UNIT 
NOTES 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tAC 
Random 
Read, 
Write 
Cycle 
Time 
115 
- 
130 
- 
160 
- 


tAMW 
Read 
Modify 
Write 
Cycle Time 
160 
- 
180 
- 
220 
- 


leE 
cr Pulse 
Width 
70 
10,000 
80 
10,000 
100 
10,000 


tp 
cr Precharge 
Time 
35 
- 
40 
- 
50 
- 


tCEA 
IT Access 
Time 
- 
70 
- 
80 
- 
100 


tOEA 
<JE" Access 
Time 
- 
25 
- 
30 
- 
40 


tCLZ 
cr to Output 
in low 
-Z 
20 
- 
20 
- 
20 
- 


loLz 
<JE" to Output 
in Low -Z 
0 
- 
0 
- 
0 
- 


tWLZ 
Output 
Active 
from 
End of Write 
0 
- 
0 
- 
0 
- 


leHZ 
Chip 
Disable 
to Output 
in High-Z 
0 
20 
0 
20 
0 
25 
9 


<JE" Disable 
to Output 
in High-Z 
f--- 


tOHZ 
0 
20 
0 
20 
0 
25 
9 
f--- 


tWHZ 
Write 
Enable 
to Output 
in High-Z 
0 
25 
0 
25 
0 
30 
9 


<JE" Output 
Disable 
Setup 
Time 
f--- 


toos 
0 
- 
0 
- 
0 
- 
f--- 


looH 
<JE" Output 
Disable 
Hold Time 
10 
- 
10 
- 
10 
- 
f--- 


tACS 
Read 
Command 
Setup 
Time 
0 
- 
0 
- 
0 
- 
f--- 


tACH 
Read 
Command 
Hold Time 
0 
- 
0 
- 
0 
- 
f--- 


tcss 
Chip Select 
Setup 
Time 
0 
- 
0 
- 
0 
- 
ns 
f--- 


tCSH 
Chip Select 
Hold Time 
20 
- 
25 
- 
30 
- 
f--- 


twP 
Write 
Pulse Width 
20 
- 
25 
- 
30 
- 
f--- 


tWCH 
Write 
Command 
Hold Time 
35 
10,000 
40 
10,000 
50 
10,000 


Write 
Command 
to cr Lead Time 
f--- 


tCWL 
20 
10,000 
25 
10,000 
30 
10,000 
f--- 


tosw 
Data Setup 
Time from 
RJW 
15 
- 
20 
- 
25 
- 
10 


Data Setup 
Time from cr 
f--- 


tosc 
15 
- 
20 
- 
25 
- 
10 
f--- 


tOHW 
Data 
Hold Time from 
RJW 
0 
- 
0 
- 
0 
- 
10 


Data 
Hold Time from cr 
- 
tOHC 
0 
- 
0 
- 
0 
- 
10 
- 
tASC 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 
11 
- 
tAHC 
Address 
Hold Time 
20 
- 
25 
- 
30 
- 
11 
liFSH Command 
Hold Time 
- 
tAHC 
15 
- 
15 
- 
15 
- 
- 
tFC 
Auto 
Refresh 
Cycle Time 
115 
- 
130 
- 
160 
- 
liFSH Delay 
Time from cr 
- 
tAFO 
35 
- 
40 
- 
50 
- 
liFSH Pulse Width 
(Auto 
Refresh) 
- 
tFAP 
30 
8,000 
30 
8,000 
30 
8,000 
12 


~ 
Precharge 
Time 
- 
tFP 
30 
- 
30 
- 
30 
- 
12 


~ 
Pulse Width 
(Self Refresh) 
- 
tFAS 
8,000 
- 
8,000 
- 
8,000 
- 
12 
cr Delay Time from ~ 
(Self Refresh) 
- 
tFAS 
160 
- 
160 
- 
190 
- 
12 


tAEF 
Refresh 
Period 
(512 cycles, 
AO - A8) 
- 
8 
- 
8 
- 
8 
ms 


tT 
Transition 
Time (Rise 
and Fall) 
3 
50 
3 
50 
3 
50 
ns 


TC518129CPUCFWUCFTL·70/SO/10 
TC518129CPUCFWUCFTL·70USOU10L 


Notes: 


1) Stress greater than those listed under "Maximum 
Ratings" may cause permanent damage to the device. 


3) 1000 and IOOF4depend on the cycle time. 


4) 1000 depends on the output loading. Specified values are obtained with the outputs open. 


5) An initial pause of 1DOlls with high CE is required after power-up 
before proper device operation is achieved. 


7) Timing reference levels 
Input Levels 
V1H = 2.6V 
V1L = 0.6V 


2.6V 


O.6V 


V1H = 2.4V 


V1L = 0.8V 


VOH = 2.2V 


VOL = 0.8V 


INPUT REFERENCE 
LEVEL 
OUTPUT REFERENCE 
LEVEL 


9) teHZ, toHZ' tWHZdefine the time at which the output achieves the open circuit condition and is not referenced to output 


voltage levels. 


10) For write cycles, the input data is latched at the earlier of RIW or CE rising edge. Therefore, the 
input data must be valid during the setup time (tosw or toscl and hoid time (tOHWor tOHcl. 


11) All address inputs are latched at the falling edge of CE Therefore, all the address inputs must be 
valid during tASc and tAHc, 


12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition 
CE=V1H· 


Auto refresh 
: RFSH pulse width :5tFAP(max.) 
Self refresh 
: RFSH pulse width ~ tFAS(min.) 


The timing parameter tms must be met for proper device operation under the following conditions: 
• after self refresh 
• if RFSH = "L" after power-up 


TC518129CPUCFWUCFTL-70/80/10 
TC518129CPUCFWUCFTL-70U80U10L 


~ 
VIM 
- 


V1L 
- 


VIM 
CS 
VIL 


~ 
VIH 
- 


V1L - 


VIH 
- 
RIW 
VIL 
- 


TC518129CPUCFWUCFTL-70/80/10 
TC518129CPUCFWUCFTL-70U80U10L 


DATA·IN 
I.twu 


TC518129CPUCFWUCFTL-70/80/10 
TC518129CPUCFWUCFTL-70U80U10L 


~ 
V1H - 


Vil 
- 


VIH 
CS 
Vll 


~ 
V1H - 
V 
1L 
_ 


CS 


VIH 
AO- 
A8 
V1L 


~ 
V1H - 


Vil 
_ 


VIH 
- 
RNV 
V1l 
- 


VOH- 
VOI-V08 VOl- 


TC518129CPUCFWUCFTL·70/80/10 


TC518129CPUCFWUCFTL-70U80U10L 


VOI-V08 
VOH - 
_ 


VOL 
- 


Note: 
CS, OE, R1W, AD - A 16 ; V1H or V1L 


V 


1H 


- 
1 


1 


CE 
V1l 
. 


4 


VOI-V08 
VOH - 
_ 


VOL 
- 


Note: 
CS, OE, R1W, AD - A16; 
V1H or V1L 


VOI-V08 
VOH - 
_ 


VOL 
- 


TOSHIBA 


Description 


The TC518512PL 
is a 4M bit high speed CMOS pseudo static RAM organized as 524,288 words by 8 bits. The TC518512PL 
utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, .b!9h~ 
and low power storage. The 
TC518512PL 
operates from a single 5V power supply. Refreshing is supported 
by a refresh (OEIRFSH) input which enables two 
types of refreshing - auto refresh and self refresh. The TC518512PL 
features a static RAM-like interface with a write cycle in which 


the input data is written into the memory cell at the rising edge of R/'N thus simplifying the microprocessor 
interface. 
The TC518512PL 
is available in a 32-pin, 0.6 inch width plastic DIP,a small outline plastic flat package, and a thin small outline 
package (forward type, reverse type). 


Features 


• Organization: 
524,288 
words x 8 bits 


• Single 5V power supply 


• Fast access time 


TC518512Pl 
Family 


-70 
-80 
-10 


teEAcr Access Time 
70ns 
80ns 
100ns 


toEAOE Access Time 
30ns 
30ns 
40ns 


tACCycle Time 
115ns 
130ns 
160ns 


Power Dissipation 
385mW 
330mW 
275mW 


Self Refresh Current 
200IJA 


• Auto refresh is supported 
by an internal refresh address 


counter 


• Self refresh is supported 
by an internal timer 


• Inputs and outputs 
TIL 
compatible 


• Refresh: 2048 refresh cycles/32rns 


• Package 
- TC518512PL: 
DIP32-P-600 
- TC518512FL: 
SOP32-P-525 
- TC518512FTL: 
TSOP32-P-400 
- TC518512TRL: 
TSOP32-P-400A 


AO -A18 
Address Inputs 


RJW 
ReadlWrite Control Input 


OORrnH 
Output Enable Input 
Refresh Input 


cr 
Chip Enable Input 


1/01 -1/08 
Data Inputs/Outputs 


Voo 
Power 


GND 
Ground 


TRL 


Al8 
Voo 
q 32 
I 
Al8 
A16 
AIS 
a 31 
2 
AI6 
AI4 
AI7 
030 
3 
Al4 


Al2 
RIW 
~ 29 
4 
Al2 


A7 
At3 
28 
S 
A7 


A6 
A8 
q 27 
6 
A6 
AS 
A9 
26 
7 
AS 
A4 
All 
25 
8 
A4 
A3 
<:IDm-H 
24 
9 
A3 
A2 
Al0 
23 
10 
A2 
Al 
~ 
22 
11 
Al 


AO 
1/08 
21 
12 
AO 
1/01 
V07 
20 
13 
Val 
V02 
V06 
19 
14 
V02 
1/03 
V05 
18 
15 
V03 
GND 
V04 
17 
16 
GND 


8 
COLUMN 
DECODER 


MEMORY 
ARRAY 
2048x 256 x8 


•.... 
:::1_ 
•••00 
z- 
-II: 
'" 
w 
c( ••• 
0 
......•. 
"- 
c(:::I 
0'" 


0 
"- 


•.... 
:::1_ 
•••00 
•.....- 
:::I 
8 
011: 
w 
C( ••• 
......•. 


c(:::I 
0'" 


~N 
CE 
DEI 
R/W 
AD - A18 
1101 - 8 
MODE 
RFSH 


Read 
L 
L 
H 
V· 
OUT 


Write 
L 
. 
L 
V· 
IN 


IT only 
Refresh 
L 
H 
H 
V· 
HZ 


Auto/Self 
Refresh 
H 
L 
. 
. 
HZ 


Standby 
H 
H 
. 
. 
HZ 


H 
= High level input (VIH) 
L 
= Low level input (VIU 
= V1H or V1L 
v- 
= At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are •••. 


HZ = High impedance 


SYMBOL 
ITEM 
RATING 
UNIT 
NOTES 


V1N 
Input Voltage 
-1.0 -7.0 
V 


VOUT 
Output 
Voltage 
-1.0 -7.0 
V 


Voo 
Power 
Supply 
Voltage 
-1.0 - 7.0 
V 


TOPR 
Operating 
Temperature 
0-70 
°C 
1 


TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TSOLOER 
Soldering 
Temperature· 
Time 
260·10 
°C· 
sec 


Po 
Power 
Dissipation 
600 
mW 


'OUT 
Short 
Circuit 
Output 
Current 
50 
mA 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input High Voltage 
2.4 
- 
Voo + 1.0 
V 
2 


V1l 
Input Low Voltage 
-1.0 
- 
0.8 
V 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


70ns version 
- 
50 
70 


1000 
Operating 
Current 
(Average) 
80ns version 
- 
45 
60 
mA 
3,4 
cr. Address 
cycling: 
tRC = tRC min. 
1OOns version 
- 
35 
50 


IOOSl 


Standby 
Current 
- 
- 
1 
mA 
cr = V1H•OOWSR = V1H 


IOOS2 


Standby 
Current 
- 
- 
200 
~ 
cr = Voo - 0.2V. OOWSR = Voo - 0.2V 


IOOFl 
Self Refresh 
Current 
(Average) 
- 
- 
1 
mA 
cr = V1H•OOWSR = V1l 


IOOF2 
Self Refresh 
Current 
(Average) 
- 
- 
200 
~ 
cr = Voo - 0.2V, OOWSR = 0.2V 


70ns version 
- 
- 
70 


IOOF3 


Auto 
Refresh 
Current 
(Average) 
80ns version 
- 
- 
60 
mA 
3 
OOWSR cycling: 
tFC = tFC min. 


1OOns version 
- 
- 
50 


70ns version 
- 
- 
70 


IOOF4 
cr only 
Refresh 
Current 
(Average) 
80ns version 
- 
- 
60 
mA 
3 
cr. Address 
cycling: 
tRC = tRC min. 
1OOns version 
- 
- 
50 


II(l) 
Input Leakage 
Current 
- 
- 
±10 
~ 
OV S V1N S Voo• All other 
Inputs 
not under 
test = OV 


Output 
Leakage 
Current 


IO(l) 
Output 
Disabled (cr = V1H or OOWSR = V1H or RIW = V1Ll 
- 
- 
±10 
~ 
OVSVOUTSVOO 


VOH 
Output 
High Level 
2.4 
- 
- 
V 
IOH = -1.0mA 


VOL 
Output 
Low Level 
- 
- 
0.4 
V 
IOl = 2.1mA 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 


C11 
Input Capacitance 
(AO - A18) 
- 
5 


CI2 
Input Capacitance 
(cr, OOWSR, RIW) 
- 
7 
pF 


CIO 
Input/Output 
Capacitance 
- 
7 


-70 
-80 
-10 
SYMBOL 
PARAMETER 
UNIT 
NOTES 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Random 
Read, 
Write 
Cycle 
Time 
115 
- 
130 
- 
160 
- 


tRMW 
Read 
Modify 
Write 
Cycle 
Time 
165 
- 
180 
- 
220 
- 
cr Pulse Width 
f----- 


teE 
70 
10,000 
80 
10,000 
100 
10,000 
f--- 


tp 
cr Precharge 
Time 
35 
- 
40 
- 
50 
- 
f----- 


teEA 
cr Access 
Time 
- 
70 
- 
80 
- 
100 


OE Access 
Time 
f----- 


IoEA 
- 
30 
- 
30 
- 
40 
f--- 


tel2 
cr to Output 
in Low -Z 
20 
- 
20 
- 
20 
- 


OE to Output 
in Low -Z 
f----- 


1ol2 
0 
- 
0 
- 
0 
-. 
f----- 


tWl2 
Output 
Active 
from 
End of Write 
0 
- 
0 
- 
0 
- 
f--- 


1cHZ 
Chip 
Disable 
to Output 
in High-Z 
0 
20 
0 
20 
0 
25 
9 


OE Disable 
to Output 
in High-Z 
f----- 


10Hz 
0 
20 
0 
20 
0 
25 
9 
f--- 


tWHz 
Write 
Enable 
to Output 
in High-Z 
0 
20 
0 
20 
0 
25 
9 


OE Setup 
Time 
Referenced 
to cr 
f----- 


IosC 
10 
- 
10 
- 
10 
- 
9 


OE Hold Time 
Referenced 
to cr 
f----- 


IoHc 
0 
- 
0 
- 
0 
- 
9 
f----- 


tRCS 
Read 
Command 
Setup 
Time 
0 
- 
0 
- 
0 
- 
f--- 


tRCH 
Read 
Command 
Hold Time 
0 
- 
0 
- 
0 
- 
ns 
- 
twP 
Write 
Pulse Wid1h 
25 
- 
25 
- 
30 
- 
- 
tWCH 
Write 
Command 
Hold Time 
40 
- 
40 
- 
50 
- 


Write 
Command 
to cr Lead Time 
- 
1cWL 
25 
- 
25 
- 
30 
- 
- 
tosw 
Data Setup 
Time from 
RJW 
20 
- 
20 
- 
25 
- 
10 


Data Setup 
Time from cr 
- 
tosc 
20 
- 
20 
- 
25 
- 
10 
- 
tOHW 
Data 
Hold Time from 
RJW 
0 
- 
0 
- 
0 
- 
10 


Data 
Hold Time from cr 
- 
tOHC 
0 
- 
0 
- 
0 
- 
10 
- 
tASC 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 
11 
- 
tAHC 
Address 
Hold Time 
15 
- 
20 
- 
25 
- 
11 
- 
tFC 
Auto 
Refresh 
Cycle 
Time 
130 
- 
130 
- 
160 
- 


R'F'SR Delay Time from cr 
- 
tRFO 
40 
- 
40 
- 
50 
- 


R'F'SR Pulse 
Width 
(Auto 
Refresh) 
- 
tFAP 
30 
8,000 
30 
8,000 
30 
8,000 
12 


R'F'SR Precharge 
Time 
- 
tFP 
30 
- 
30 
- 
30 
- 
12 


R'F'SR Pulse 
Width 
(Self Refresh) 
- 
tFAS 
8.000 
- 
8.000 
- 
8.000 
- 
12 
cr Delay Time from R'F'SR (Self Refresh) 
- 
tFRS 
160 
- 
160 
- 
190 
- 
12 


tREF 
Refresh 
Period (2048cycles, 
AO - A 10) 
- 
32 
- 
32 
- 
32 
ms 


tT 
Transition 
Time 
(Rise 
and Fall) 
3 
50 
3 
50 
3 
50 
ns 


Notes: 
1) Stress greater than those listed under "Maximum 
Ratings" may cause permanent damage to the device. 


4) IDOOdepends on the output loading. Specified values are obtained with the outputs open. 


5) An initial pause of 1DOllS with high CE is required after power-up 
before proper device operation is achieved. 


7) Timing reference levels 
Input Levels 
V1H= 2.6V 
V1L=0.6V 


2.6V 


O.6V 


V1H= 2.4V 


V1L = 0.8V 


VOH = 2.2V 
VOL =0.8V 


OUTPUT 


INPUT REFERENCE 
LEVEL 
OUTPUT 
REFERENCE 


LEVEL 


9) teHZ' 10HZ' tWHZdefine the time at which the output achieves the open circuit condition and is not referenced to output 


voltage levels. 


10) For write cycles, the input data is latched at the earlier of RNV or CE rising edge. Therefore, the input data must be valid 


during the setup time (!osw or tDsd and hold time (tDHWor tDHd. 


11) All address inputs are latched at the falling edge of CEoTherefore, aUthe address inputs must be valid during ~ 
and tAHC' 


12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V1H. 
Auto refresh 
: RFSH pulse width ~ tFAP(max.) 
Self refresh 
: RFSH pulse width ~ tFAS(min.) 


The timing parameter ~RS must be met for proper device operation under the following conditions: 


• after self refresh 
• if OEiRFSH = "L" after power-up 


to~c 
I 
~ 
fi 
tWCH 
L 
trw, 
'1.1 
twP 
~ 
I 
tosw 
tOHW 
tosc 
tOHC 


DATA-IN 
V'H - 
1/01-1/08 
VIl _ 


~:HorL 


r 
N 


VOI-I/08 
LouT 


~:HorL 


V1H 


AO- 
A10 
V1l 


lose 


MIAmi 
V1H 
- 


V1l 
- 


V1H 
- 
RIW 
V1l 
- 


VOH- 


1/01-1/08 
VOl- 


~:HorL 


1101-1/08 
VOH 
- 
_ 


VOL 
- 


Note: R/W, AO - A18 = V1H orV1L 


1 


1/01-1/08 
VOH 
- 
_ 


VOL 
- 


Note: R/W, AO - A18 = V1H or V1L 


TOSHIBA 


TC518512PL/FL/FfL/fRL-70CLn 
/80CLn /10CLn 


Description 


The TC518512PL 
is a 4M bit high speed CMOS pseudo static RAM organized as 524,288 words by 8 bits. The TC518512PL 
utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, ~h~ 
and low power storage. The 
TC518512PL 
operates from a single 5V power supply. Refreshing is supported 
by a refresh (OEIRFSH) input which enables two 
types of refreshing - auto refresh and self refresh. The TC518512PL 
features a static RAM-like interface with a write cycle in which 
the input data is written into the memory cell at the rising edge of RIW thus simplifying the microprocessor 
interface. The 
TC518512PL-(LT) 
is guaranteed over an operating temperature 
range of -20 - 7CJ'C. 


The TC518512PL 
is available in a 32-pin, 0.6 inch width plastic DIP, a small outline plastic flat package, and a thin small outline 
package (forward type, reverse type). 


Features 


• Organization: 
524,288 
words x 8 bits 


• Single 5V power supply 


• Fast access time 


TC518512Pl-(LT) 
Family 


-70 
-80 
-10 


teEA cr Access Time 
70ns 
80ns 
lOOns 


toEA OE Access Time 
30ns 
30ns 
40ns 


tRCCycle Time 
115ns 
130ns 
160ns 


Power Dissipation 
385mW 
330mW 
275mW 


Self Refresh Current 
2201lA 


• Auto refresh is supported 
by an internal refresh address 
counter 


• Self refresh is supported 
by an internal timer 


• Inputs and outputs 
TIL 
compatible 


• Wide operating 
temperature: 
-20 - 70°C 


• Refresh: 2048 refresh cycles/32ms 


• Package 
- TC518512PL: 
DIP32-P-600 
- TC518512FL: 
SOP32-P-525 
- TC518512FTL: 
TSOP32-P-400 
- TC518512TRL: 
TSOP32-P-400A 


Pin Names 


AO - A18 
Address Inputs 


RJW 
ReadlWrite Control Input 


OORf'SR 
Output Enable Input 
Refresh Input 
cr 
Chip Enable Input 


VOl -1/08 
Data Inputs/Outputs 
Voo 
Power 


GND 
Ground 


Pin Connection 
(Top View) 


TRL 
Al8 
Voo 
032 
1 
Al8 
Al6 
AIS 
031 
2 
Al6 
A14 
Al7 
030 
3 
Al4 
Al2 
RJIN 
~ 29 
4 
Al2 
A7 
A13 
28 
S 
A7 
A6 
A8 
027 
6 
A6 
AS 
A9 
26 
7 
AS 
A4 
All 
25 
8 
A4 
A3 
~RRH 
24 
9 
A3 
A2 
Al0 
23 
10 
A2 
Al 
~ 
22 
11 
Al 
AO 
1/08 
21 
12 
AO 
1/01 
V07 
20 
13 
VOl 
V02 
1/06 
19 
14 
V02 
1/03 
V05 
18 
15 
1/03 
GND 
V04 
17 
16 
GND 


Block Diagram 


Vee 
GND 
a 
8 
COLUMN 
DECODER 


ClCl 
0, 


0 


MEMORY 
, 


ARRAY 
2048x2S6x8 


8 


REFRESH 
TIMER 


ROW 
ADDRESS 
BUFFER (11) 


~IN 
CE 
OEI 
R/W 
AO - A18 
1/01 - 8 
MODE 
RFSH 


Read 
L 
L 
H 
V· 
OUT 
Write 
L 
. 
L 
V· 
IN 
cr only 
Refresh 
L 
H 
H 
V· 
HZ 


Auto/Self 
Refresh 
H 
L 
. 
. 
HZ 


Standby 
H 
H 
. 
. 
HZ 


H 
; High level input (VIH) 
L 
; Low level input (VIJ 


• 
; V1H orV1L 


V* ; At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are ' ••. 
HZ ; High impedance 


SYMBOL 
ITEM 
RATING 
UNIT 
NOTES 


VIN 
Input Voltage 
-1.0 - 7.0 
V 


VOUT 
Output 
Voltage 
-1.0 -7.0 
V 


Voo 
Power 
Supply 
Voltage 
-1.0 - 7.0 
V 


TOPR 
Operating 
Temperature 
-20 -70 
°C 
1 
TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TSOlOER 
Soldering 
Temperature· 
Time 
260·10 
°C· 
sec 


Po 
Power 
Dissipation 
600 
mW 


lOUT 
Short 
Circuit 
Output 
Current 
50 
mA 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


VDD 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input 
High Voltage 
2.4 
- 
VDD + 1.0 
V 
2 


V1L 
Input 
Low Voltage 
-1.0 
- 
0.8 
V 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


70ns version 
- 
50 
70 


loco 
Operating 
Current 
(Average) 
80ns version 
- 
45 
60 
mA 
3,4 
cr, Address 
cycling: 
tRC = tRC min. 


1OOns version 
- 
35 
50 


IDDSl 


Standby 
Current 
- 
- 
1 
mA 
cr = V1H,OEIWSH = V1H 


IDDS2 
Standby 
Current 
- 
- 
200 
liA 
cr = VDD - 0.2V, OEIWSH = VDD - 0.2V 


IDDFl 
Self Refresh 
Current 
(Average) 
- 
- 
1 
mA 
cr = V1H•OEIWSH = V1L 


IDDF2 
Self Refresh 
Current 
(Average) 
- 
100 
220 
liA 
cr = VDD - 0.2V, OEIWSH = 0.2V 


70ns version 
- 
- 
70 


IDDF3 
Auto 
Refresh 
Current 
(Average) 
80ns version 
- 
- 
60 
mA 
3 
OEIWSH cycling: 
tFC = tFC min. 


1OOns version 
- 
- 
50 


70ns version 
- 
- 
70 


IDDF4 
cr only Refresh 
Current 
(Average) 
80ns version 
- 
- 
60 
mA 
3 
cr. Address 
cycling: 
tRC = tRC min. 
1OOns version 
- 
- 
50 


II(L) 
Input Leakage 
Current 
- 
- 
±10 
liA 
OV S V1NS VDD• All other 
Inputs 
not under 
test = OV 


Output 
Leakage 
Current 


IO(L) 
Output 
Disabled (cr = V1H or OE/WSH = V1H or RIW = V1Ll 
- 
- 
±10 
liA 
OV S VOUT S VDD 


VOH 
Output 
High Level 
2.4 
- 
- 
V 
IOH =-1.0mA 


VOL 
Output 
Low Level 
- 
- 
0.4 
V 
IOL= 2.1mA 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 


C11 
Input Capacitance 
(AO - A18) 
- 
5 


CI2 
Input Capacitance 
(cr. OEIWSH, RIW) 
- 
7 
pF 


CIO 
Input/Output 
Capacitance 
- 
7 


·70 
·80 
·10 
SYMBOL 
PARAMETER 
UNIT 
NOTES 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Random 
Read, 
Write 
Cycle Time 
115 
- 
130 
- 
160 
- 


tRMW 
Read 
Modify 
Write 
Cycle 
Time 
165 
- 
180 
- 
220 
- 


teE 
cr Pulse 
Width 
70 
10,000 
80 
10,000 
100 
10,000 


tp 
cr Precharge 
Time 
35 
- 
40 
- 
50 
- 


tCEA 
cr Access 
Time 
- 
70 
- 
80 
- 
100 


IoEA 
OJ:: Access 
Time 
- 
30 
- 
30 
- 
40 


teLZ 
cr to Output 
in Low -Z 
20 
- 
20 
- 
20 
- 


IoLZ 
OJ:: to Output 
in Low -Z 
0 
- 
0 
- 
0 
- 


tWLZ 
Output 
Active 
from 
End of Write 
0 
- 
0 
- 
0 
- 


tCHZ 
Chip 
Disable 
to Output 
in High-Z 
0 
20 
0 
20 
0 
25 
9 


tOHZ 
OJ:: Disable 
to Output 
in High-Z 
0 
20 
0 
20 
0 
25 
9 


tWHZ 
Write 
Enable 
to Output 
in High-Z 
0 
20 
0 
20 
0 
25 
9 


losc 
OJ:: Setup 
Time 
Referenced 
to cr 
10 
- 
10 
- 
10 
- 
9 


tOHC 
CTI: Hold Time 
Referenced 
to cr 
0 
- 
0 
- 
0 
- 
9 


tRCS 
Read 
Command 
Setup 
Time 
0 
- 
0 
- 
0 
- 


tRCH 
Read 
Command 
Hold Time 
0 
- 
0 
- 
0 
- 
ns 


twP 
Write 
Pulse 
Width 
25 
- 
25 
- 
30 
- 
- 
tWCH 
Write 
Command 
Hold Time 
40 
- 
40 
- 
50 
- 


Write 
Command 
to cr Lead Time 
c--- 


tCWL 
25 
- 
25 
- 
30 
- 


tosw 
Data Setup 
Time from 
R!W 
20 
- 
20 
- 
25 
- 
~ 


tosc 
Data Setup 
Time from cr 
20 
- 
20 
- 
25 
- 
10 
f--- 


tOHW 
Data 
Hold Time from 
R!W 
0 
- 
0 
- 
0 
- 
10 


Data 
Hold Time from cr 
f----- 


tOHC 
0 
- 
0 
- 
0 
- 
10 
- 


tASC 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 
11 


tAHC 
Address 
Hold Time 
15 
- 
20 
- 
25 
- 
1"1 


Auto 
Refresh 
Cycle 
Time 
- 


tFC 
130 
- 
130 
- 
160 
- 


WSR Delay Time from cr 
- 
tRFO 
40 
- 
40 
- 
50 
- 


tFAP 
WSR Pulse Width 
(Auto 
Refresh) 
~ 
30 
8,000 
30 
8,000 
30 
8,000 
12 
WSR Precharge 
Time 
f--- 


tFP 
30 
- 
30 
- 
30 
- 
12 


tFAS 
WSR Pulse 
Width 
(Self Refresh) 
8,000 
f----- 
- 
8,000 
- 
8,000 
- 
12 
cr Delay Time from WSR (Self Refresh) 
f--- 


tFRS 
160 
- 
160 
- 
190 
- 
12 


tREF 
Refresh 
Period 
(2048 
cycles, 
AO - A10) 
- 
32 
- 
32 
- 
32 
ms 


tT 
Transition 
Time 
(Rise and Fall) 
3 
50 
3 
50 
3 
50 
ns 


Notes: 


1) Stress greater than those listed under "Maximum 
Ratings" may cause permanent damage to the device. 


4) 1000 depends on the output loading. Specified values are obtained with the outputs open. 


5) An initial pause of 1OO~ with high CE is required after power-up 
before proper device operation is achieved. 


7) Timing reference levels 


Input Levels 
V1H = 2.6V 
V1L = a.6V 


V1H = 2.4V 


V1L = a.8V 


2.6V 


O.6V 


VOH = 2.2V 
VOL = a.8V 


INPUT REFERENCE 
LEVEL 
OUTPUT REFERENCE 
LEVEL 


9) teHZ, toHZ, tWHZdefine the time at which the output achieves the open circuit condition and is not referenced to output 


voltage levels. 


1a) For write cycles, the input data is latched at the earlier of RNV or CE rising edge. Therefore, the input data must be valid 
during the setup time (tosw or tosd 
and hold time (tOHWor toHd. 


11) All address inputs are latched at the falling edge of CEoTherefore, all the address inputs must be valid during tASCand tAHc. 


12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V1H. 


Auto refresh 
: RFSH pulse width $ tFAP(max.) 
Self refresh 
: RFSH pulse width ~ tFAS(min.) 


The timing parameter tFRs must be met for proper device operation under the following conditions: 


• after self refresh 
• if OEiRFSH = "L" after power-up 


!nor 
I 
~ 
if 
tweH 
L 
I 
trwl 
"I 
twP 
I 
'i 


tose 
tosw 
tOHW 
I 
tOHe 


DATA·IN 
VIH 
- 
VOt-V08 
V'l _ 


~:HorL 


~ 
VI" 
- 


VIL 
- 


tAHC 


VI" 
ADDRESS 
AO- 
Al8 
VIL 
I. 


mJlfm:i 
V'M 
- 


V'l 
- 


tRC5 
tWCM 


V'M 
- 
RIW 
VOL - 
rN 
VIM - 


V'L 
- 
VOl-V08 


LOUT 
VOM- 


VOl- 


Read Modify 
Write Cycle 


V'M 
- 
~ 
V,l 
_ 


• 
tAMC 


~:HorL 


VIH 


AO- 
AIO 
V1l 


VOH- 


V01-1I08 
VOl------------------- 
OPEN 


Note: Al1 - A18 = V1H or V1l 
~:HorL 


1101-1/08 
VOH - 
_ 


VOL 
- 


Note: RIW, AO - A18 = V1H or V1L 


V01-1/08 
VOH - 
_ 


VOL 
- 


Note: RIW, AO - A18 = V1H or V1L 


TOSHIBA 


TC518512PL/FL/FfL;TRL-70(DR) 
/80 (DR)/10 (DR) 


Description 


The TC518512PL 
is a 4M bit high speed CMOS pseudo static RAM organized as 524,288 words by 8 bits. The TC518512PL 
utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, .b!gh~d 
and low power storage. The 
TC518512PL 
operates from a single 5V power supply. Refreshing is supported 
by a refresh (OEIRFSH) input which enables two 
types of refreshing - auto refresh and self refresh. The TC518512PL 
features a static RAM-like interface with a write cycle in which 
the input data is written into the memory cell at the rising edge of RNJ thus simplifying the microprocessor 
interface. 


The TC518512PL 
is available in a 32-pin, 0.6 inch width plastic DIP, a small outline plastic flat package, and a thin small outline 
package (forward type, reverse type). 


Features 


• Organization: 
524,288 
words x 8 bits 


• Single 5V power supply 


• Data retention supply voltage: 3.0V - 5.5V 


• Fast access time 


TC518512PL-(DR) 
Family 


-70 
-80 
-10 


teEA cr Access 
Time 
70ns 
80ns 
100ns 


toEA NAccess 
Time 
30ns 
30ns 
40ns 


tRC Cycle 
Time 
11Sns 
130ns 
160ns 


Power 
Dissipation 
38SmW 
330mW 
27SmW 


Is.sV 
2001lA 
Self Refresh 
Current 
I 
3.0V 
1001lA 


• Auto refresh is supported 
by an internal refresh address 


counter 


• Self refresh is supported 
by an internal timer 


• Inputs and outputs TTL compatible 


• Refresh: 2048 refresh cycles/32ms 


• Package 
- TC518512PL: 
DIP32-P-600 
- TC518512FL: 
SOP32-P-525 
- TC518512FTL: 
TSOP32-P-400 
- TC518512TRL: 
TSOP32-P-400A 
Pin Names 


AO - A18 
Address 
Inputs 


RJW 
ReadlWrite 
Control 
Input 


OOWSR 
Output 
Enable 
Input 
Refresh 
Input 
cr 
Chip 
Enable 
Input 


1/01 - 1/08 
Data 
InputslOutputs 


Voo 
Power 


GND 
Ground 


Al8 
1 
Al6 
2 


A14 
3 
AU 
4 
A7 
S 
A6 
6 
AS 
7 
A4 
8 
A3 
9 
A2 
10 
Al 
11 
AO 
12 
1/01 
13 
1/02 
14 
1103 
15 
GND 
16 


32 
31 
30 b 
290 
28 b 
27 b 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 


Voo 
AIS 
A17 
RIVV 
A13 
A8 
A9 
All 
O!JRmi 
Al0 
~ 
1108 
1/07 


1106 
1/05 
1104 


032 
031 
030 
q 29 
028 
027 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 


1 
Al8 
2 
A16 
3 
A14 


4 
A12 
S 
A7 
6 
A6 
7 
AS 
8 
A4 
9 
A3 
10 
A2 
11 
Al 
12 
AO 
13 
1101 
14 
1102 
15 
1103 
16 
GND 


Block Diagram 


Voo 
GND 
8 
COLUMN 
DECODER 


ROW 
ADDRESS 
BUFFER 
(11) 
MEMORY 
ARRAY 
2048 x 256 x8 


REFRESH 
TIMER 


~N 
CE 
DEI 
R/W 
AO - A18 
1/01 - 8 
MODE 
RFSH 


Read 
L 
L 
H 
V' 
OUT 
Write 
L 
. 
L 
V' 
IN 
cr only Refresh 
L 
H 
H 
V' 
HZ 


Auto/Self Refresh 
H 
L 
. 
. 
HZ 


Standby 
H 
H 
. 
. 
HZ 


H 
= High level input (VIH) 
L 
= Low level input (VIJ 
=V1H orV1L 


V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are ••... 
HZ = High impedance 


SYMBOL 
ITEM 
RATING 
UNIT 
NOTES 


VIN 
Input Voltage 
-1.0 - 7.0 
V 


VOUT 
Output Voltage 
-1.0 - 7.0 
V 


Voo 
Power Supply Voltage 
-1.0 - 7.0 
V 


TOPR 
Operating Temperature 
0-70 
°C 
1 
TSTRG 
Storage Temperature 
-55 - 150 
°C 


TSOLDER Soldering Temperature' 
Time 
260·10 
°C· sec 


Po 
Power Dissipation 
600 
mW 


lOUT 
Short Circuit Output Current 
50 
mA 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


VDD 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input 
High Voltage 
2.4 
- 
VDD+1.0 
V 
2 


V1L 
Input 
Low Voltage 
-1.0 
- 
0.8 
V 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


70ns version 
- 
50 
70 


IDOO 
Operating 
Current 
(Average) 
80ns version 
- 
45 
60 
mA 
3,4 
cr, 
Address 
cycling: 
tRC = tRC min. 


100ns 
version 
- 
35 
50 


'DDS1 
Standby 
Current 
- 
- 
1 
mA 
cr 
= V1H, 0EIm=sR = V1H 


IDDS2 
Standby 
Current 
- 
- 
200 
~ 
cr 
= VDD - 0.2V, 0EIm=sR = VDD - 0.2V 


IDDF1 
Self Refresh 
Current 
(Average) 
- 
- 
1 
mA 
cr 
= V1H,0EIm=sR = V1L 


IDDF2 
Self Refresh 
Current 
(Average) 
- 
100 
200 
~ 
cr 
= VDD - 0.2V, OEIR"FSH= 0.2V 


70ns version 
- 
- 
70 


IDDF3 
Auto 
Refresh 
Current 
(Average) 
80ns version 
- 
- 
60 
mA 
3 
OEI~ 
cycling: 
tFC = tFC min. 


1OOns version 
- 
- 
50 


70ns version 
- 
- 
70 


IDDF4 
cr 
only 
Refresh 
Current 
(Average) 
80ns version 
- 
- 
60 
mA 
3 
cr, 
Address 
cycling: 
tRC = tRC min. 


1OOns version 
- 
- 
50 


II(L) 


Input 
Leakage 
Current 
- 
- 
±10 
~ 
OV $ V1N$ VDD, All other 
Inputs 
not under 
test = OV 


Output 
Leakage 
Current 


IO(L) 
Output 
Disabled 
(cr 
= V1H or 0EIm=sR = V1Hor RIW = V,u 
- 
- 
±10 
~ 
OV $ VOUT $ VDD 


VOH 
Output 
High Level 
2.4 
- 
- 
V 
IOH =-1.0mA 
! 


VOL 
Output 
Low Level 
- 
- 
0.4 
V 
IOL = 2.1mA 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 


C11 
Input Capacitance 
(AO - A18) 
- 
5 


CI2 
Input Capacitance 
(cr, 0EIm=sR, RIW) 
- 
7 
pF 


CIO 
Input/Output 
Capacitance 
- 
7 


-70 
-80 
-10 


SYMBOL 
PARAMETER 
UNIT 
NOTES 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Random 
Read, 
Write 
Cycle Time 
115 
- 
130 
- 
160 
- 
I----- 


tRMW 
Read 
Modify 
Write 
Cycle 
Time 
165 
- 
180 
- 
220 
- 


cr 
Pulse 
Width 
I----- 


tCE 
70 
10,000 
80 
10,000 
100 
10,000 
cr 
Precharge 
Time 
I----- 


tp 
35 
- 
40 
- 
50 
- 
cr Access 
Time 
I----- 


lcEA 
- 
70 
- 
80 
- 
100 


m::Access 
Time 
I----- 


loEA 
- 
30 
- 
30 
- 
40 


cr to Output 
in Low -Z 
I----- 


tCLZ 
20 
- 
20 
- 
20 
- 
m::to Output 
ill Low -Z 
I----- 


loLZ 
0 
- 
0 
- 
0 
- 


Output 
Active 
from 
End of Write 
- 
tWLZ 
0 
- 
0 
- 
0 
- 


tCHZ 
Chip 
Disable 
to Output 
in High-Z 
0 
20 
0 
20 
0 
25 
-g 
m::Disable 
to Output 
in High-Z 
- 
loHZ 
0 
20 
0 
20 
0 
25 
9 


tWHZ 
Write 
Enable 
to Output 
in High-Z 
0 
20 
0 
20 
0 
25 
-g 
m::Setup 
Time 
Referenced 
to cr 
- 
tosc 
10 
- 
10 
- 
10 
- 
9 
m::Hold Time 
Referenced 
to cr 
- 
loHC 
0 
- 
0 
- 
0 
- 
9 
- 
tRCS 
Read 
Command 
Setup 
Time 
0 
- 
0 
- 
0 
- 


Read 
Command 
Hold Time 
- 
tRCH 
0 
- 
0 
- 
0 
- 
ns 
- 
twP 
Write 
Pulse 
Width 
25 
- 
25 
- 
30 
- 
- 
tWCH 
Write 
Command 
Hold Time 
40 
- 
40 
- 
50 
- 


Write 
Command 
to cr Lead Time 
- 
tCWL 
25 
- 
25 
- 
30 
- 
- 
tosw 
Data Setup 
Time from 
RIW 
20 
- 
20 
- 
25 
- 
10 


Data 
Setup 
Time from cr 
- 
tosc 
20 
- 
20 
- 
25 
- 
10 
- 
tOHW 
Data 
Hold Time from 
R!W 
0 
- 
0 
- 
0 
- 
10 


tOHC 
Data 
Hold Time from cr 
0 
- 
0 
- 
0 
- 
~- 
tASC 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 
11 
- 
tAHC 
Address 
Hold Time 
15 
- 
20 
- 
25 
- 
11 


Auto 
Refresh 
Cycle 
Time 
- 
tFC 
130 
- 
130 
- 
160 
- 


R"F'SR Delay 
Time from cr 
- 
tRFO 
40 
- 
40 
- 
50 
- 


tFAP 
R"F'SR Pulse 
Width 
(Auto 
Refresh) 
30 
8,000 
30 
8,000 
30 
8,000 
~ 


R"F'SR Precharge 
Time 
- 
tFP 
30 
- 
30 
- 
30 
- 
12 


R"F'SR Pulse 
Width 
(Self Refresh) 
- 
tFAS 
8,000 
- 
8,000 
- 
8,000 
- 
12 
cr Delay Time from R"F'SR (Self Refresh) 
- 
tFRS 
160 
- 
160 
- 
190 
- 
12 


tREF 
Refresh 
Period 
(2048 
cycles, 
AO - A10) 
- 
32 
- 
32 
- 
32 
ms 


tT 
Transition 
Time 
(Rise 
and Fall) 
3 
50 
3 
50 
3 
50 
ns 


Notes: 


1) Stress 
greater 
than those 
listed under 
"Maximum 
Ratings" 
may cause 
permanent 
damage 
to the device. 


3) 1000, 100F3' and 100F4 depend 
on the cycle time. 


4) 1000 depends 
on the output 
loading. 
Specified 
values 
are obtained 
with the outputs 
open. 


5) M initial pause 
of 1DOllS with high CE is required 
after power-up 
before 
proper 
device 
operation 
is achieved. 


7) Timing 
reference 
levels 
Input Levels 
V1H = 2.6V 
V1L = 0.6V 


2.6V 


O.6V 


V1H = 2.4V 


V1L = 0.8V 


VOH = 2.2V 
VOL = O.8V 


INPUT REFERENCE 
LEVEL 


OUTPUT REFERENCE 
LEVEL 


9) teHZ, toHZ, tWHZ define the time at which 
the output 
achieves 
the open circuit 
condition 
and is not referenced 
to output 
voltage 
levels. 


10) For write cycles, 
the input data is latched 
at the earlier of RNJ or CE rising edge. 
Therefore, 
the input data must 
be valid 
during 
the setup 
time (tosw or toscl 
and hold time (tOHW or tOHcl. 


11) All address 
inputs are latched 
at the falling edge of CEo Therefore, 
all the address 
inputs must be valid during tASe and tAHc. 


12) The two refresh operations, 
auto refresh and self refresh, are defined 
by the RFSH pulse width 
under the condition 
CE = V1H. 


Auto 
refresh 
: RFSH pulse width 
s; tFAP (max.) 


Self refresh 
: RFSH pulse width 
~ tFAS (min.) 


The timing 
parameter 
tFRS must 
be met for proper 
device 
operation 
under the following 
conditions: 
• after self refresh 
• if OEiRFSH 
= "L" after power-up 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VOH 
Data Retention 
Supply 
Voltage 
3.0 
- 
5.5 
V 
I VOH = 3.0V 
- 
50 
100 


IOOF2 
Self Refresh 
Current 
I VOH = 5.5V 
IlA 
- 
100 
200 


tR 
Recovery 
Time 
5 
- 
- 
ms 


Voo 


4.5V 
vOH ---------~------------------i---------- 


---·---·-·-·-1------ 
----------~1·---·-----·--- 


I 


Notes: 
RIW, AD - A18 = V1H or V1L 
IDOF1is applicable 
when OEJRFSH = V1L (max.), CE = V1H (min.). 


~ 
tRC 


~ 
~::_~~~ 
~",." 
~ 
I. 
}-- 


AO-AIS 
~:~.~--A-D-DR-ES-S--_ 


~ 


~:HorL 


r 
N 


Vol-Vo8 
LouT 


~:HorL 


VIM 
AO- 
Al0 
Vll 


VOH- 
V01-1I08 
VOl------------------- 


1101-1108 
VOH 
- 
_ 


VOL 
- 


Note: RIVI/, AO - A 18 = V1H or V1L 
1 


V01-1I08 
VOH 
- __ 
~ 
_ 


VOL 
- 


Note: RIVI/, AO - A 18 = V1H or V1L 


~:HorL 


TOSHIBA 


Description 


The TC518512PL 
is a 4M bit high speed CMOS pseudo static RAM organized as 524,288 words by 8 bits. 
The TC518512PL 


utilizes a one transistor 
dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed a~ow 
power 
storage. The TC518512PL-LV 
operates from a single 3.0V - 5.5V power supply. Refreshing is supported 
by a refresh (OE/RFSH) 
input which enables two types of refreshing - auto refresh and self refresh. The TC518512PL 
features a static RAM-like interface 
with a write cycle in which the input data is written into the memory cell at the rising edge of R/IN thus simplifying the microproces- 
sor interface. 


The TC518512PL 
is available in a 32-pin, 0.6 inch width plastic DIP, a small outline plastic flat package, and a thin small outline 
package (forward type, reverse type). 


Features 


• Organization: 
524,288 
words x 8 bits 


• Low voltage operation: 
3.0V - 5.5V 


• Data retention supply voltage: 3.0V - 5.5V 


• Fast access time 


TC518512PL -LV Family 


-70 
-80 
-10 


teEA cr Access Time 
70ns 
80ns 
100ns 


toEA OE Access Time 
30ns 
30ns 
40ns 


tRCCycle Time 
11Sns 
130ns 
160ns 


Power Dissipation 
38SmW 
330mW 
27SmW 


Self Refresh Current 
Is.sV 
200~ 


Self Refresh Current 
13.OV 
100~ 


• Auto refresh is supported 
by an internal refresh address 
counter 


• Self refresh is supported 
by an internal timer 


• Inputs and outputs 
TIL 
compatible 


• Refresh: 2048 refresh cycles/32ms 


• Package 
- TC518512PL: 
DIP32-P-600 
- TC518512FL: 
SOP32-P-525 
- TC518512FTL: 
TSOP32-P-400 
- TC518512TRL: 
TSOP32-P-400A 


Pin Names 


AO - A18 
Address Inputs 


RJW 
ReadlWrite Control Input 


OOWSH 
Output Enable Input 
Refresh Input 
cr 
Chip Enable Input 


1/01 - 1/08 
Data Inputs/Outputs 


Voo 
Power 


GND 
Ground 


Pin Connection 
(Top View) 


Pl/Fl/FTL 
TRL 


Al8 
1 
32 
Voo 
Al8 
AI6 
2 
31 
A15 
Al6 


Al4 
3 
30 b 
Al7 
Al4 
Al2 
4 
29 ~ 
RJW 
A12 
A7 
5 
28 
Al3 
A7 


A6 
6 
27 
A8 
AS 
AS 
7 
26 
A9 
AS 
A4 
8 
25 
All 
A4 


A3 
9 
24 cmRrni 
A3 


A2 
10 
23 
Al0 
A2 


Al 
11 
22 
~ 
Al 


AO 
12 
21 
1/08 
AO 
1101 
13 
20 
1107 
1101 


1/02 
14 
19 
1106 
1102 
1103 
15 
18 
1105 
1/03 
GND 
16 
17 
1/04 
GND 


TC518512PLlFLlFTLlTRL-70L 
V/80L V/1 OLV 
Static RAM 


Block Diagram 


GND 


8 
COLUMN 
DECODER 
•... 
=>- 
0.00 


8 
z- 
-0: 
= 
w 
c( ••. 
0 
•...... 
" 
AIO 
c(=> 
0= 


ROW 
ADDRESS 
0 


8UFFER (11) 


MEMORY 
" 
ARRAY 
2048x256x8 


REFRESH 
TIMER 


~ 
CE 
DE/ 
RIW 
AD - A18 
1/01 - 8 
MODE 
RFSH 


Read 
L 
L 
H 
V' 
OUT 


Write 
L 
. 
L 
V' 
IN 


IT only 
Refresh 
L 
H 
H 
V' 
HZ 


Auto/Self 
Refresh 
H 
L 
. 
. 
HZ 


Standby 
H 
H 
. 
. 
HZ 


H 
~ High level input (VIH) 
L 
~ Low level input (VIJ 
~ V1H or V1L 
V' 
~ At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are .'''. 


HZ ~ High impedance 


SYMBOL 
ITEM 
RATING 
UNIT 
NOTES 


V1N 
Input Voltage 
-1.0 - 7.0 
V 


VOUT 
Output 
Voltage 
-1.0 - 7.0 
V 


VDD 
Power 
Supply 
Voltage 
-1.0 - 7.0 
V 


TOPR 
Operating 
Temperature 
0-70 
°C 
1 


TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TSOLDER 
Soldering 
Temperature' 
Time 
260·10 
°C'sec 


PD 
Power 
Dissipation 
600 
mW 


lOUT 
Short 
Circuit 
Output 
Current 
50 
mA 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


Voo 
Power 
Supply 
Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input 
High Voltage 
2.4 
- 
Voo + 1.0 
V 
2 


V1l 
Input 
Low Voltage 
-1.0 
- 
0.8 
V 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


70ns version 
- 
50 
70 


1000 
Operating 
Current 
(Average) 
80ns version 
- 
45 
60 
mA 
3,4 
cr, 
Address 
cycling: 
tRC = tRC min. 
1OOns version 
- 
35 
50 


IOOSl 
Standby 
Current 
- 
- 
1 
mA 
cr 
= V1H,NiFiFSR = V1H 


IOOS2 
Standby 
Current 
- 
- 
200 
IlA 
cr 
= Voo - 0.2V, OOJiFSH= Voo - 0.2V 


IOOF1 
Self Refresh 
Current 
(Average) 
- 
- 
1 
mA 
cr 
= V1H,N/liFSR = V1l 


IOOF2 
Self Refresh 
Current 
(Average) 
- 
- 
200 
IlA 
cr 
= Voo - 0.2V, OOliFSR= 0.2V 


70ns version 
- 
- 
70 


IOOF3 
Auto 
Refresh 
Current 
(Average) 
80ns version 
- 
- 
60 
mA 
3 
ooliFSR cycling: 
tFC = tFC min. 


1OOns version 
- 
- 
50 


70ns version 
- 
- 
70 


IOOF4 
cr 
only 
Refresh 
Current 
(Average) 
80ns version 
- 
- 
60 
mA 
3 
cr, Address 
cycling: 
tRC = tRC min. 
1OOns version 
- 
- 
50 


II(l) 
Input 
Leakage 
Current 
- 
- 
±10 
IlA 
OV S V1N S Voo, All other 
Inputs 
not under 
test = OV 


Output 
Leakage 
Current 


IO(l) 
Output 
Disabled (cr = V1H or N/11FSFI= V1H or RIW = V1L! 
- 
- 
±10 
IlA 
OV S VOUT S Voo 


VOH 
Output 
High 
Level 
2.4 
- 
- 
V 
IOH = -1.0mA 


VOL 
Output 
Low Level 
- 
- 
0.4 
V 
IOl = 2.1mA 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 


CI1 
Input Capacitance 
(AO - A18) 
- 
5 


CI2 
Input Capacitance 
(cr, N/JiFSH, RIW) 
- 
7 
pF 


CIO 
InpuVOutput 
Capacitance 
- 
7 


SYMBOL 
PARAMETER 
UNIT 
NOTES 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Random 
Read, 
Write 
Cycle Time 
115 
- 
130 
- 
160 
- 
I--- 


tRMW 
Read 
Modify 
Write 
Cycle 
Time 
165 
- 
180 
- 
220 
- 
cr Pulse Width 
f-- 


tCE 
70 
10,000 
80 
10,000 
100 
10,000 


cr Precharge 
Time 


I--- 


tp 
35 
- 
40 
- 
50 
- 
- 
tCEA 
cr Access 
Time 
- 
70 
- 
80 
- 
100 


N Access 
Time 
- 
IoEA 
- 
30 
- 
30 
- 
40 


cr to Output 
in Low -Z 
- 


tell 
20 
- 
20 
- 
20 
- 


N to Output 
in Low -Z 
- 
loll 
0 
- 
0 
- 
0 
- 
- 


tWLl 
Output 
Active 
from 
End of Write 
0 
- 
0 
- 
0 
- 
- 
tCHZ 
Chip 
Disable 
to Output 
in High-Z 
0 
20 
0 
20 
0 
25 
9 
N Disable 
to Output 
in High-Z 
- 
tOHZ 
0 
20 
0 
20 
0 
25 
9 
- 


tWHZ 
Write 
Enable 
to Output 
in High-Z 
0 
20 
0 
20 
0 
25 
9 
N Setup 
Time 
Referenced 
to cr 
- 


losc 
10 
- 
10 
- 
10 
- 
9 
N Hold Time 
Referenced 
to cr 
- 
IoHc 
0 
- 
0 
- 
0 
- 
9 


Read 
Command 
Setup 
Time 
- 
tRCS 
0 
- 
0 
- 
0 
- 
- 
tRCH 
Read 
Command 
Hold Time 
0 
- 
0 
- 
0 
- 
ns 


Write 
Pulse 
Width 
- 
twP 
25 
- 
25 
- 
30 
- 
- 
tWCH 
Write 
Command 
Hold Time 
40 
- 
40 
- 
50 
- 


Write 
Command 
to cr Lead Time 
- 
tcwL 
25 
- 
25 
- 
30 
- 
- 
tosw 
Data Setup 
Time from 
RIW 
20 
- 
20 
- 
25 
- 
10 


Data Setup 
Time from cr 
- 
tosc 
20 
- 
20 
- 
25 
- 
10 


Data 
Hold Time from 
RIW 
- 
tOHW 
0 
- 
0 
- 
0 
- 
10 


Data Hold Time from cr 
- 
tOHC 
0 
- 
0 
- 
0 
- 
10 


tASC 
Address 
Setup 
Time 
0 
- 
0 
- 
0 
- 
~- 
tAHC 
Address 
Hold Time 
15 
- 
20 
- 
25 
- 
11 
- 
tFC 
Auto 
Refresh 
Cycle 
Time 
130 
- 
130 
- 
160 
- 


~ 
Delay Time from cr 
- 
tRFO 
40 
- 
40 
- 
50 
- 


RFSR Pulse 
Width 
(Auto 
Refresh) 
- 
tFAP 
30 
8,000 
30 
8,000 
30 
8,000 
12 


tFP 
~ 
Precharge 
Time 
- 


30 
- 
30 
- 
30 
- 
12 


~ 
Pulse Width 
(Self Refresh) 
- 
tFAS 
8,000 
- 
8,000 
- 
8,000 
- 
12 


tFRS 
cr Delay Time from WSR 
(Self Refresh) 
- 


160 
- 
160 
- 
190 
- 
12 


tREF 
Refresh 
Period 
(2048 
cycles, 
AO - Al0) 
- 
32 
- 
32 
- 
32 
ms 


tT 
Transition 
Time 
(Rise and Fall) 
3 
50 
3 
50 
3 
50 
ns 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


Voo 
Power 
Supply 
Voltage 
3.0 
3.3 
3.6 
V 


V1H 
Input High Voltage 
Voo - 0.2V 
- 
Voo+1.0 
V 
2 


V1l 
Input Low Voltage 
-0.5 
- 
0.2 
V 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


1000 
Operating 
Current 
(Average) 
- 
15 
20 
mA 
3,4 
~,Address 
cycling: 
tRC = tRC min. 


100S2 
Standby 
Current 
- 
- 
100 
~ 


100F2 
Self Refresh 
Current 
(Average) 
- 
50 
100 
~ 


100F3 


Auto 
Refresh 
Current 
(Average) 
- 
- 
20 
mA 
3 
~ 
cycling: 
tFC = tFC min. 


100F4 
~ 
only 
Refresh 
Current 
(Average) 
- 
- 
20 
mA 
3 
~, 
Address 
cycling: 
tRC = tRC min. 


II(l) 
Input 
Leakage 
Current 
- 
- 
±10 
~ 
OV ;<;V1N ;<;Voo, All other 
Inputs 
not under 
test = OV 


10(l) 
Output 
Leakage 
Current 
- 
- 
±10 
~ 
Output 
Disabled. 
OV;<; VOUT;<; VOO 


VOH 
Output 
High Level, 
Voo - 0.2V 
- 
- 
V 
IOH=-100~ 


VOL 
Output 
Low Level. 
- 
- 
0.2 
V 
10l = 100~ 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 
NOTES 


tRC 
Random 
Read, 
Write 
Cycle 
Time 
230 
- 
- 


tRMW 
Read 
Modify 
Write 
Cycle Time 
305 
- 


cr Pulse 
Width 
- 


tCE 
150 
10,000 


cr Precharge 
Time 
- 


tp 
80 
- 


cr Access 
Time 
- 


lcEA 
- 
150 


IoEA 
NAccess 
Time 
- 
80 


tCLl 
cr to Output 
in Low -Z 
20 
- 
Nto Output 
in Low -Z 
- 


loll 
5 
- 


tWLl 
Output 
Active 
from 
End of Write 
5 
- 


lcHZ 
Chip 
Disable 
to Output 
in High-Z 
0 
30 
9 


10HZ 
NDisable 
to Output 
in High-Z 
0 
30 
9 


tWHZ 
Write 
Enable 
to Output 
in High-Z 
0 
30 
9 


losc 
NSetup 
Time 
Referenced 
to cr 
10 
- 
9 


toHc 
NHold Time 
Referenced 
to cr 
15 
- 
9 


tRCS 
Read 
Command 
Setup 
Time 
0 
- 


tRCH 
Read 
Command 
Hold Time 
0 
- 
ns 


twP 
Write 
Pulse 
Width 
35 
- 


tWCH 
Write 
Command 
Hold Time 
70 
- 


tcwL 
Write 
Command 
to cr Lead Time 
35 
- 


tosw 
Data Setup 
Time from 
RJW 
30 
- 
10 


tosc 
Data Setup 
Time from cr 
30 
- 
10 


tOHW 
Data 
Hold Time from 
RJW 
0 
- 
10 


tOHC 
Data 
Hold Time from cr 
0 
- 
10 


tASC 
Address 
Setup 
Time 
0 
- 
11 


tAHC 
Address 
Hold Time 
30 
- 
11 


tFC 
Auto 
Refresh 
Cycle 
Time 
230 
- 


tRFO 
M§l Delay Time from cr 
80 
- 


tFAP 
M§l Pulse 
Width 
(Auto 
Refresh) 
80 
8,000 
12 


tFP 
M§l Precharge 
Time 
50 
- 
12 


tFAS 
M§l Pulse Width 
(Self Refresh) 
8,000 
- 
12 


tFRS 
cr Delay Time from J=WSH (Self Refresh) 
300 
- 
12 


tREF 
Refresh 
Period (2048cycles, 
AO - A 10) 
- 
32 
ms 


tT 
Transition 
Time 
(Rise and Fall) 
3 
50 
ns 


Timing Reference Levels: 


Input Reference Levels: 
1.5V11.5V 


Output Reference Levels: 
1.5V11 .5V 


Notes: 


1) Stress 
greater 
than those 
listed under 
"Maximum 
Ratings" 
may cause 
permanent 
damage 
to the device. 


3) 1000• IOOF3.and IODF4depend 
on the cycle time. 


4) 1000 depends 
on the output 
loading. 
Specified 
values are obtained 
with the outputs 
open. 


5) An initial pause 
of 1DOllS with high CE is required 
after power-up 
before 
proper 
device 
operation 
is achieved. 


7) Timing 
reference 
levels 
Input Levels 
V1H= 2.6V 
INPUT 
V1L =0.6V 


V1H= 2.4V 


V1L =0.8V 


2.6\1 


0.6\1 


INPUT REFERENCE 
LEVEL 
OUTPUT REFERENCE 


LEVEL 


VOH = 2.2V 
VOL = 0.8V 


8) Measured 
with a load equivalent 
to 1 TTL load and 100pF. 


9) teHZ, toHz. tWHZ define the time at which 
the output 
achieves 
the open circuit condition 
and is not referenced 
to output 


voltage 
levels. 


10) For write cycles, 
the input data is latched 
at the earlier of RIW or CE rising edge. Therefore, 
the input data must be valid 


during 
the setup time (tosw or tosd 
and hold time (tOHW or tOHd. 


11) All address 
inputs are latched 
at the falling edge of CEo Therefore. 
all the address 
inputs must be valid during tASC and tAHc, 


12) The two refresh operations, 
auto refresh and self refresh, are defined 
by the RFSH pulse width under the condition 
CE = V1H. 
Auto 
refresh 
: RFSH pulse width 
:5tFAP (max.) 
self refresh 
: RFSH pulse width 
~ tFAS (min.) 


The timing 
parameter 
tFRS must be met for proper 
device 
operation 
under the following 
conditions: 


• after self refresh 
• if OEIRFSH 
= "L" after power-up 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VOH 
Data Retention Supply Voltage 
3.0 
- 
5.5 
V 


I VOH = 3.0V 
- 
50 
100 


IOOF2 
Self Refresh Current 
I VOH = 5.5V 
IlA 
- 
100 
200 


tR 
Recovery Time 
5 
- 
- 
ms 


---------~------------------i---------- 
_. -. 
-. 
-. 
-. 
-. 
- t .lo-----------------'l· -.-._.-.-.-'- 


I 


Notes: 
RIW, AO - A18 = V1H or V1L 
IDDF1 is applicable when OEiRFSH = V1L (max.), CE = V1H (min.). 


~:HorL 


rN 


1/01-1/08 


LOUT 


VIH 
- 
OlIrnH 
V 
1L 
_ 


~:HorL 


VIH 
AO- 
A10 
V 


1l 


VOH- 
1/01-1/08 
VOl------------------- 


~:HorL 


1/01-1/08 
vOH 
- 
_ 


VOL 
- 


Note: RIW, AD - A 18 = V1Hor V1L 
1 


1/01-1/08 
VOH - 
_ 


VOl 
- 


Note: RIW, AO - A18 = V1HorV1L 


TOSHIBA 


Description 


The TC518512PI 
is a4M 
bit high speed CMOS pseudo static RAM organized as 524,288 words by 8 bits. The TC518512PI 
utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacityJJ!9~d 
and low power storage. The 


TC518512PI operates from a single 5V power supply. Refreshing is supported 
by a refresh (OEIRFSH) input which enables two 
types of refreshing - auto refresh and self refresh. The TC518512PI 
features a static RAM-like interface with a write cycle in which 


the input data is written into the memory cell at the rising edge of RN.J thus simplifying the microprocessor 
interface. The 
TC518512PI 
is guaranteed 
over an operating temperature 
range of -40 - 85°C. 
The TC518512PI 
is available in a 32-pin, 0.6 inch width plastic DIP and a small outline plastic flat package. 


Features 


• Organization: 
524,288 
words x 8 bits 


• Single 5V power supply 


• Fast access time 


TC518512PIFamily 


-80 
·10 


tCEAcr Access Time 
80ns 
100ns 


tOEANAccess Time 
30ns 
40ns 


tRCCycle Time 
130ns 
160ns 


Power Dissipation 
330mW 
275mW 


Self Refresh Current 
300lJA 


• Auto refresh is supported 
by an internai refresh address 
counter 


• Self refresh is supported 
by an internal timer 


• Wide operating 
temperature: 
-40 - 85°C 


• Inputs and outputs 
TIL 
compatible 


• Refresh: 2048 refresh cycles/32ms 


• Package 


- TC518512PI: 
DIP32-P-600 
- TC518512FI: 
SOP32-P-525 


Pin Names 


AO - A18 
Address Inputs 


RJW 
ReadlWrite Control Input 


N/R'F'SR 
Output Enable Input 
Refresh Input 
cr 
Chip Enable Input 


1/01 - 1/08 
Data Inputs/Outputs 
Voo 
Power 


GND 
Ground 


Pin Connection (Top View) 


I'll FI 


AI8 
I 
VOO 
A:6 
2 
AtS 
A14 
3 
At7 
Atl 
4 
R/W 
A7 
5 
At3 
A6 
6 
AS 
AS 
7 
A9 
A4 
8 
All 
A3 
9 
OlImH 
A2 
to 
A10 
At 
1t 
n 
AO 
12 
1108 
1101 13 
1107 
V02 
14 
1106 
1103 15 
1105 
GND 
16 
1104 


8 
COLUMN 


DECODER 


cc0 
" 


0 


MEMORY 
" 
ARRAY 
2048 x 256 x8 


8 


~N 
CE 
OEI 
R/W 
AO - A18 
1/01 - 8 
MOOE 
RFSH 


Read 
L 
L 
H 
V· 
OUT 
Write 
L 
. 
L 
V· 
IN 
cr only 
Refresh 
L 
H 
H 
V· 
HZ 


Auto/Self 
Refresh 
H 
L 
. 
. 
HZ 


Standby 
H 
H 
. 
. 
HZ 


H 
= High level input (VIH) 
L 
= Low level input (VIJ 
= V1HorV1L 


V- 
= At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are •••. 


HZ = High impedance 


SYMBOL 
ITEM 
RATING 
UNIT 
NOTES 


VIN 
Input Voltage 
-1.0 -7.0 
V 


VOUT 
Output 
Voltage 
-1.0 -7.0 
V 


Voo 
Power 
Supply 
Voltage 
-1.0 - 7.0 
V 


TOPR 
Operating 
Temperature 
-40 - 85 
°C 
1 
TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TSOLOER 
Soldering 
Temperature· 
TIme 
260·10 
·C· 
sec 


Po 
Power 
Dissipation 
600 
mW 


lOUT 
Short 
Circuit 
Output 
Current 
50 
mA 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


Voo 
Power Supply Voltage 
4.5 
5.0 
5.5 
V 


V1H 
Input High Voltage 
2.4 
- 
Voo+1.0 
V 
2 


V1L 
Input Low Voltage 
-1.0 
- 
0.8 
V 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


Operating 
Current (Average) 
80ns version 
- 
45 
60 
1000 
mA 
3,4 
cr, 
Address 
cycling: tAC = tAC min. 
1OOnsversion 
- 
35 
50 


IOOS1 
Standby 
Current 
- 
- 
1 
mA 
cr 
= V1H,OOR'F'SR = V1H 


IOOS2 
Standby 
Current 
- 
- 
200 
IJA 
cr 
= Voo - 0.2V, OOR'F'SR = VOO - 0.2V 


IOOF1 
Self Refresh Current (Average) 
- 
- 
1 
mA 
cr 
= V1H,OE/R'F'SR = V1L 


IOOF2 
Self Refresh Current (Average) 
- 
- 
300 
IJA 
cr 
= Voo - 0.2V, OOR'F'SR = 0.2V 


Auto Refresh Current (Average) 
80ns version 
- 
- 
60 
IOOF3 
OOR'F'SR cycling: tFC = tFC min. 
mA 
3 
1OOnsversion 
- 
- 
50 


cr 
only Refresh Current (Average) 
80ns version 
- 
- 
60 
IOOF4 
cr, 
Address 
cycling: tRC = tRC min. 
mA 
3 
1OOnsversion 
- 
- 
50 


II(L) 
Input Leakage Current 
- 
- 
±10 
IJA 
OV :s;V1N :s;Voo, All other Inputs not under test = OV 


Output Leakage Current 


lOlL) 
Output Disabled (cr 
= V1Hor OOR'F'SR = V1Hor R/W = V1U 
- 
- 
±10 
IJA 
OV:s;VOUT:S;Voo 


VOH 
Output High Level 
2.4 
- 
- 
V 
IOH = -1.0mA 


VOL 
Output Low Level 
- 
- 
0.4 
V 
IOL = 2.1mA 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 


CI1 
Input Capacitance 
(AO - A18) 
- 
5 


CI2 
Input Capacitance 
(cr,OOR'F'SR, 
R/W) 
- 
7 
pF 


C10 
Input/Output 
Capacitance 
- 
7 


·80 
·10 
SYM80L 
PARAMETER 
UNIT 
NOTES 
MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Random 
Read, 
Write 
Cycle Time 
130 
- 
160 
- 
- 
tRMW 
Read 
Modify 
Write 
Cycle Time 
180 
- 
220 
- 
cr 
Pulse 
Width 
- 
tCE 
80 
10,000 
100 
10,000 
cr 
Precharge 
Time 
- 
tp 
40 
- 
50 
- 


tCEA 
cr Access 
Time 
- 
80 
- 
100 


OE" Access 
Time 
- 
IoEA 
- 
30 
- 
40 
cr to Output 
in Low -Z 
- 
!cLz 
20 
- 
20 
- 


OE" to Output 
in Low -Z 
- 
IoLZ 
0 
- 
0 
- 
- 
tWLZ 
Output 
Active 
from 
End of Write 
0 
- 
0 
- 
- 
tCHZ 
Chip 
Disable 
to Output 
in High-Z 
0 
20 
0 
25 
9 


OE" Disable 
to Output 
in High-Z 
- 
10Hz 
0 
20 
0 
25 
9 
- 
tWHZ 
Write 
Enable 
to Output 
in High-Z 
0 
20 
0 
25 
9 


OE" Setup 
Time 
Referenced 
to cr 
- 
tosc 
10 
- 
10 
- 
9 


OE" Hold Time 
Referenced 
to cr 
- 
IoHc 
0 
- 
0 
- 
9 
- 
tRCS 
Read 
Command 
Setup 
Time 
0 
- 
0 
- 
- 
tRCH 
Read 
Command 
Hold Time 
0 
- 
0 
- 
ns 
- 
twP 
Write 
Pulse Width 
25 
- 
30 
- 
- 
tWCH 
Write 
Command 
Hold Time 
40 
- 
50 
- 


Write 
Command 
to cr 
Lead Time 
- 
teWL 
25 
- 
30 
- 
- 
tosw 
Data Setup 
Time from 
RJW 
20 
- 
25 
- 
10 


Data Setup 
Time from cr 
- 
tosc 
20 
- 
25 
- 
10 


Data Hold Time from 
RJW 
- 
tOHW 
0 
- 
0 
- 
10 


Data 
Hold Time from cr 
- 
tOHC 
0 
- 
0 
- 
10 


Address 
Setup 
Time 
- 
tASC 
0 
- 
0 
- 
11 
- 
tAHC 
Address 
Hold Time 
20 
- 
25 
- 
11 
- 
tFC 
Auto 
Refresh 
Cycle 
Time 
130 
- 
160 
- 
RrSHDelay Time from cr 
- 
tRFO 
40 
- 
50 
- 
RrSHPulse 
Width 
(Auto 
Refresh) 
- 
tFAP 
30 
8,000 
30 
8,000 
12 
RrSHPrecharge 
Time 
- 
tFP 
30 
- 
30 
- 
12 
RrSHPulse 
Width 
(Self 
Refresh) 
- 
tFAS 
8,000 
- 
8,000 
- 
12 


tFRS 
cr 
Delay Time from RrSH(Self Refresh) 
160 
- 
- 
190 
- 
12 


tREF 
Refresh 
Period 
(2048 
cycles, 
AO - A10) 
- 
32 
- 
32 
ms 


tT 
Transition 
Time 
(Rise and Fall) 
3 
50 
3 
50 
ns 


Notes: 


1) Stress greater than those listed under "Maximum 
Ratings" may cause permanent damage to the device. 


4) IDOOdepends on the output loading. Specified values are obtained with the outputs open. 


5) An initial pause of 1DOllS with high CE is required after power-up 
before proper device operation is achieved. 


7) Timing reference levels 
Input Levels 
V1H= 2.6V 
V1L=0.6V 


2.6v 


O.6V 


V1H= 2.4V 
V1L=0.8V 


VOH = 2.2V 
VOL =0.8V 


INPUT REFERENCE 
LEVEL 
OUTPUT REFERENCE 
LEVEL 


9) teHZ' toHZ. tWHZdefine the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 


10) For write cycles, the input data is latched at the earlier of RIW or CE rising edge. Therefore, the input data must be valid 
during the setup time (tosw or tosd 
and hold time (toHw or tDHcl. 


11) All address inputs are latched at the falling edge of CEoTherefore, all the address inputs must be valid during t.a.scand tAHc, 


12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V1H. 
Auto refresh 
: RFSH pulse width.,; tFAP(max.) 
Self refresh 
: RFSH pulse width ~ tFAS(min.) 


The timing parameter tFRSmust be met for proper device operation under the following conditions: 


• after self refresh 
• if OEiRFSH = "L" after power-up 


VIH - 
VOI-V08 
V1l 
_ 


~:HorL 


rN 


1/01-1/08 


LOUT 


14twLZ~ 
o 
, W/~W#//h 


V1H 
- 


V'l 
- 


~:HorL 


TC518512PI/FI·80/10 


CE Only Refresh 


~ 
V'H 
- 


V'l 
- 


VIJoI 
AO- 
A10 
V'l 


lose 


N1J1rni 
V'H - 


V'l 
- 


V'H 
- 
RIW 
v1l 
- 


VOH- 
V01-1/08 
VOl- 


~:HorL 


1/01-1/08 
VOH 
- 
_ 


VOL 
- 


Note: RIW, AD - A18 = V1H or V1L 


V01-V08 
VOH 
- 
_ 


VOL 
- 


Note: RIW, AD - A18 = V1H or V1L 


TOSHIBA 


Description 


The TC51V8512AF 
is a 4M bit high speed CMOS pseudo static RAM organized as 524,288 words by 8 bits. The TC51V8512AF 
utilizes a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high s~d 
and low power 
storage. The TC51V8512AF 
operates from a single 3.0V power supply. Refreshing is supported 
by a refresh (OEIRFSH) input which 
enables two types of refreshing - auto refresh and self refresh. The TC51 V8512AF features a static RAM-like interface with a write 
cycle in which the input data is written into the memory cell at the rising edge of R!W thus simplifying the microprocessor 
interface. 
The TC51V8512AF 
is available in a 32-pin small outline plastic flat package, and a thin small outline package (forward type, 


reverse type). 


Features 


• Organization: 
524,288 
words x 8 bits 


• Low voltage function: 
3.0V±1 0% 


• Data retention supply voltage: 2.0V - 3.3V 


• Fast access time 


Al8 
1 
A 16 
2 


A14 
3 


A 12 
4 
A7 
5 
A6 
6 
A5 
7 
A4 
8 
A3 
9 
A2 
10 
AlII 
AO 
12 
1101 
13 
1/02 
14 
1103 
15 
GND 
16 


Pin Connection 
(Top View) 


AF/AFT 


32 
31 
30 b 
29 b 
28 b 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 


TC51V8512AF Family 


-12 
-15 


teEAcr Access Time 
120ns 
150ns 


toEANAccess Time 
60ns 
80ns 


tRCCycle Time 
190ns 
230ns 


Power Dissipation 
99mW 
66mW 


Self Refresh Current 
13.0V 
401JA 


• Auto refresh is supported 
by an internal refresh address 
counter 


• Self refresh is supported 
by an internal timer 


• Inputs and outputs 
TIL 
compatible 


• Refresh: 2048 refresh cycles/32ms 


• Package 
- TC51V8512AF: 
SOP32-P-525 
- TC51V8512AFT: 
TSOP32-P-400 
- TC518V512ATR: 
TSOP32-P-400A 


AO - A18 
Address Inputs 


RIW 
ReadlWrite Control Input 


O't/fiFSH 
Output Enable Input 
Refresh Input 
cr 
Chip Enable Input 


1/01 - 1/08 
Data Inputs/Outputs 


Voo 
Power 


GND 
Ground 


Voa 
A15 
A17 
RIW 
A13 
A8 
A9 
All 
CIDmH 
Al0 
~ 
1108 
1107 
1/06 
1105 
1104 


32 
1 
31 
2 
30 
3 
29 
4 
28 
5 
a 27 
6 
( 26 
7 
( 25 
8 
24 
9 
23 
10 
22 
11 
21 
12 
20 
13 
19 
14 
18 
15 
17 
16 


AI8 
Al6 
Al4 
Al2 
A7 
A6 
A5 
A4 
A3 
A2 
Al 
AO 
1101 
1/02 
1103 
GND 


8 
COLUMN 
DECODER 


'"0 
"- 


0 


MEMORY 
"- 


ARRAY 


2048x256x8 


8 


~IN 
CE 
OE/ 
R/W 
AO - Ala 
1/01 - a 
MODE 
RFSH 


Read 
L 
L 
H 
V' 
OUT 
Write 
L 
, 
L 
V' 
IN 
cr only Refresh 
L 
H 
H 
V' 
HZ 


Auto/Self 
Refresh 
H 
L 
, 
, 
HZ 


Standby 
H 
H 
, 
, 
HZ 


H 
; High level input (VIH) 


L 
; Low level input (VIJ 
; V1H or V1L 
'if' 
; At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are "". 
HZ ; High impedance 


SYMBOL 
ITEM 
RATING 
UNIT 
NOTES 


VIN 
Input Voltage 
-1.0 - 7.0 
V 


VOUT 
Output 
Voltage 
-1.0 - 7.0 
V 


Voo 
Power 
Supply 
Voltage 
-1.0 - 7.0 
V 


TOPR 
Operating 
Temperature 
0-70 
°C 
1 
TSTRG 
Storage 
Temperature 
-55 - 150 
°C 


TSOLOER 
Soldering 
Temperature' 
Time 
260· 
10 
°C'sec 


Po 
Power 
Dissipation 
600 
mW 


lOUT 
Short 
Circuit 
Output 
Current 
50 
mA 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


Voo 
Power 
Supply 
Voltage 
2.7 
3.0 
3.3 
V 


V1H 
Input 
High Voltage 
2.1 
- 
Voo + 0.5 
V 
2 


V1L 
Input 
Low Voltage 
-0.5 
- 
0.7 
V 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 
NOTES 


Operating 
Current 
(Average) 
120ns version 
- 
20 
30 


1000 
mA 
3,4 
cr, Address 
cycling: 
tRC = tRC min. 
150ns version 
- 
15 
20 


100s1 
Standby 
Current 
- 
- 
0.5 
mA 
cr = V1H, OOWSR = V1H 


100S2 


Standby 
Current 
- 
- 
40 
IIA 
cr = Voo - 0.2V, OO~ 
= Voo - 0.2V 


100F1 
Self Refresh 
Current 
(Average) 
- 
- 
0.5 
mA 
cr = V1H,OE/WSR = V1L 


100F2 


Self Refresh 
Current 
(Average) 
- 
- 
40 
IIA 
cr = Voo 
- 0.2V, 08~ 
= 0.2V 


Auto 
Refresh 
Current 
(Average) 
120ns 
version 
- 
20 
30 


100F3 
08~ 
cycling: 
tFC = tFC min. 
mA 
3 


150ns 
version 
- 
15 
20 


cr only 
Refresh 
Current 
(Average) 
120ns 
version 
- 
20 
30 


100F4 
cr. Address 
cycling: 
tRC = tRC min. 
mA 
3 


150ns 
version 
- 
15 
20 


II(L) 


Input 
Leakage 
Current 
- 
- 
±10 
IIA 
OV S V1NS Voo• All other 
Inputs 
not under 
test = OV 


Output 
Leakage 
Current 


10(L) 
Output 
Disabled 
(CEO = V1H or N/RFSH = V1H or RIW = V1Ll, 
- 
- 
±10 
IIA 
OV S VOUT S Voo 


VOH 
Output 
High 
Level 
Voo - 0.2 
- 
- 
V 
10H = -1 001lA 


VOL 
Output 
Low Level 
- 
- 
0.2 
V 
10L= 10011A 


SYMBOL 
PARAMETER 
MIN. 
MAX. 
UNIT 


CI1 
Input Capacitance 
(AO - A 18) 
- 
5 


CI2 
Input Capacitance 
(cr, OORFSH.RIW) 
- 
7 
pF 


CIO 
Input/Output 
Capacitance 
- 
7 


·120 
·150 
SYMBOL 
PARAMETER 
UNIT 
NOTES 
MIN. 
MAX. 
MIN. 
MAX. 


tRC 
Random 
Read, 
Write 
Cycle 
Time 
190 
- 
230 
- 
- 


tRMW 
Read 
Modify 
Write 
Cycle 
Time 
250 
- 
290 
- 
- 
tCE 
cr Pulse 
Width 
120 
10,000 
150 
10,000 


cr Precharge 
Time 
- 
tp 
70 
- 
80 
- 
cr Access 
Time 
- 
tCEA 
- 
120 
- 
150 


~ 
Access 
Time 
- 
toEA 
- 
60 
- 
80 
- 
lcLZ 
cr to Output 
in Low -Z 
20 
- 
20 
- 


~ 
to Output 
in Low -Z 
- 
toLZ 
0 
- 
0 
- 
- 
tWLZ 
Output 
Active 
from 
End of Write 
5 
- 
5 
- 
- 
tCHZ 
Chip 
Disable 
to Output 
in High-Z 
0 
30 
0 
30 
8 


~ 
Disable 
to Output 
in High-Z 
- 
tOHZ 
0 
30 
0 
30 
8 
- 


tWHZ 
Write 
Enable 
to Output 
in High-Z 
0 
30 
0 
30 
8 


N Setup 
Time 
Referenced 
to cr 
- 
tosc 
0 
- 
0 
- 
8 


OE Hold Time 
Referenced 
to cr 
- 
tOHC 
15 
- 
15 
- 
8 
- 
tRCS 
Read 
Command 
Setup 
Time 
0 
- 
0 
- 
- 
tRCH 
Read 
Command 
Hold Time 
0 
- 
0 
- 
ns 
- 


twP 
Write 
Pulse Width 
35 
- 
35 
- 
- 
tWCH 
Write 
Command 
Hold Time 
70 
- 
70 
- 


Write 
Command 
to cr Lead Time 
- 
lcWL 
35 
- 
35 
- 
- 


tosw 
Data Setup 
Time from 
RJW 
30 
- 
30 
- 
9 


Data Setup 
Time from cr 
- 


tosc 
30 
- 
30 
- 
9 
- 


tOHW 
Data 
Hold Time from 
RJW 
0 
- 
0 
- 
9 


Data 
Hold Time from cr 
I---- 


tOHC 
0 
- 
0 
- 
9 


Address 
Setup 
Time 
I--- 


tASC 
0 
- 
0 
- 
10 
I---- 


tAHC 
Address 
Hold Time 
25 
- 
25 
- 
10 


Auto 
Refresh 
Cycle 
Time 
I--- 


tFC 
190 
- 
230 
- 


A"FSH 
Delay 
Time from cr 
I--- 


tRFO 
70 
- 
80 
- 


~ 
Pulse 
Width 
(Auto 
Refresh) 
I---- 


tFAP 
80 
8,000 
80 
8,000 
11 


"RF"SR 
Precharge 
Time 
I--- 


tFP 
40 
- 
40 
- 
11 


RfSH 
Pulse 
Width 
(Self Refresh) 


I---- 


tFAS 
8,000 
- 
8,000 
- 
11 


tFRS 
cr Delay Time from RFSR (Self Refresh) 
I--- 


250 
- 
300 
- 
11 


tREF 
Refresh 
Period 
(2048 
cycles, 
AO - A 10) 
- 
32 
- 
32 
ms 


tT 
Transition 
Time 
(Rise and Fall) 
3 
50 
3 
50 
ns 


Notes: 


1) Stress greater 
than those 
listed under 
"Maximum 
Ratings" 
may cause 
permanent 
damage 
to the device. 


3) 1000 ' 'OOF3' and IOOF4depend 
on the cycle time. 


4) 1000 depends 
on the output 
loading. 
Specified 
values are obtained 
with the outputs 
open. 


5) An initial pause of 1001JS with high CE is required 
after power-up 
before 
proper 
device 
operation 
is achieved. 


8) teHZ' toHZ' tWHz define the time at which 
the output 
achieves 
the open circuit condition 
and is not referenced 
to output 


voltage 
levels. 


9) For write cycles, 
the input data is latched 
at the earlier of RJW or CE rising edge. Therefore, 
the input data must 
be valid 


during 
the setup time (tosw or toscl 
and hold time (toHW or toHcl. 


10) All address 
inputs are iatched 
at the failing edge of CEoTherefore, 
all the address 
inputs must be valid during tASC and tAHc, 


11) The two refresh operations, 
auto refresh and self refresh, are defined 
by the RFSH pulse width under the condition 
CE = V1H. 


Auto 
refresh 
: RFSH pulse width 
~ tFAP (max.) 


Self refresh 
: RFSH pulse width 
~ tFAS (min.) 


The timing 
parameter 
tFRS must be met for proper 
device 
operation 
under the following 
conditions: 


• after self refresh 
• if OEJRFSH = "L" after power-up 


SYMBOL 
PARAMETER 
MIN. 
TYP. 
MAX. 
UNIT 


VOH 
Data 
Retention 
Supply 
Voltage 
2.0 
- 
3.3 
V 


IOOF2 
Self Refresh 
Current 
I VOH = 3.0V 
- 
20 
40 
!!A 


tR 
Recovery 
Time 
5 
- 
- 
ms 


Yoa 


2.7Y ---------~------------------J---------- 
_·_·_·_·_·_·-1------ 
--------------------,.-.-.-.-.-.-.- 


I 


Notes: 
RIW, AO- A18 = V1Hor V1L 
IDDF1 is applicable 
when OEiRFSH = V1L (max.). CE = V1H(min.). 


~~:~~J 
~ 
_-I~ 
<." 


AO - 
Al8 
~:~ ~ 
ADDRESS 


tn,,. 
I 
I 
k- 


fi 
tWCH 
L 
teWl 
"I 
twP 
I 
'1: 


tosw 
tOHW 
I 
tosc 
tOHC 


DATA-IN 


~:HorL 


rN 


Vol-Vo8 
LouT 


~:HorL 


VIH 
AO- 
Al0 
Vll 


V'H 
- 


V'l 
- 


VOH- 
V01-V08 VOl------------------- 


~:HorL 


1I01-V08 
VOH - 
_ 


VOL 
- 


Note: RIW, AD - A18; 
V1H or V1L 


V'H- 1 
t'E' 
V'l 
_ 


4 


V01-V08 
VOH 
- 
_ 


VOl 
- 


Note: RIW, AD - A18; 
V1H or V1L 


